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Sonoran Pronghorn Core Working Group

S In 1988,afterthe SonoranPronghorn RecoveryTeam developedthe 1982
RecoveryPlan anddisbanded,the ServiceRegionalDirector designatedCabeza

S Prieta National Wildlife Refugeasthe lead office for recovery efforts. The
5 SonoranPronghorn Core Working Group wasformed in May 1991to advisethe
5 RefugeManager ofCabezaPrieta National Wildlife Refugeand the Regional

S Director of the SouthwestRegion ofthe U.S.Fishand Wildlife Service
regarding recovery efforts for the endangeredSonoranpronghorn. Today, the

S Serviceis the ultimate authority in overseeingrecovery efforts through the use
5 of Section7 consultation.

The CWG is madeup of oneor morerepresentativesfrom eachagencythat hasa
S mandate to protect the subspeciesand/or that managesland whereSonoran
5 pronghorn inhabit or haveinhabited in the past. The following arecurrent
5 membersof the CWG:

S Mike Coffeen,U.S.Fishand Wildlife Service,Phoenix,Arizona
S SusannaHenry, Bureau ofLand Management,Yuma, Arizona
5 John Hervert, Arizona Game andFishDepartment, Phoenix,Arizona
5 Dave Hoerath, Bureau of Land Management,Phoenix,Arizona

S JohnsonJose,Tohono O’odham Nation, Sells,Arizona
William Miller, Luke Air Force Base,Arizona

S RaphaelaParedes,PinacateBiosphereReserve,Hermosillo, Sonora,Mexico
5 Ron Pearce,Marine Corps Air Station,Yuma, Arizona
5 Laura Thompson-Olais,CabezaPrieta National Wildlife Refuge,Ajo, Arizona

S Tim Tibbitts, Organ Pipe Cactus National Monument, Ajo, Arizona
Don Tiller, CabezaPrieta National Wildlife Refuge,Ajo, Arizona

S Bill Van Pelt, Arizona Game and FishDepartment, Phoenix,Arizona
S
5 Pastmembersofthe CWG include:

S Bill Austin, U.S.Fish and Wildlife Service,Phoenix,Arizona
S Jim Barnett, Organ PipeCactus National Monument, Ajo, Arizona
5 Robert Barry, Luke Air Force Base,Arizona

Dave Belitsky, Arizona Game and Fish Department,Phoenix,Arizona

S
Ted Corderey, U.S.Fish and Wildlife Service,Phoenix,Arizona
GeneDahlem,Bureau of Land Management,Phoenix,Arizona

S Dan Friese,Luke Air Force Base,Arizona
5 Tim Goodman,Bureau of Land Management,Phoenix,Arizona

Carlos Castillo Sanchez,Centro Ecológicode Sonora,Hermosillo, Sonora,Mexico
Lorena Wada, U.S.Fish andWildlife Service,Phoenix,Arizona
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Disclaimer

Recoveryplans delineatereasonableactions that are believedto be required to
recoverand/or protect listedspecies.Plans are publishedby the U.S.Fish and
Wildlife Service,sometimesprepared with the assistanceofrecovery teams,
contractors, state agencies,and others. Objectiveswill be attained andany
necessaryfunds made availablesubjectto budgetary andother constraints
affecting the parties involved, aswell as the needto addressother priorities.
Recoveryplans do not necessarilyrepresentthe viewsnor the official positions
or approval of anyindividuals or agenciesinvolved in the plan formulation, other
than the U.S.Fish and Wildlife Service.Theyrepresentthe official position of
the U.S.Fishand Wildlife Serviceonly after theyhave beensignedby the
Regional Director or Director asapproved.Approved recovery plans are subject
to modification asdictatedby newfindings, changesin speciesstatus,and the
completionof recoverytasks. e
Someofthe techniquesoutlined for recovery efforts in this revision are
completelynewregarding this subspecies.Therefore, the costand time
estimatesareapproximations.
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Literature Citations

Literature citations should read as follows:
U.S. FishandWildlife Service.1998.Final RevisedSonoranPronghorn
RecoveryPlan. Albuquerque, New Mexico. 70 pp. a

a
Additional copies may be purchased from:
Fish and Wildlife ReferenceService:
5430Governor Lane,Suite 110 a
Bethesda,Maryland 20814 1
301/492-6403or 1/800-582-3421 a
The feefor the plan varies dependingon the number ofpages.
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• Executive Summary
S
I Current Species StatusSonoranpronghorn are currently listed asendangeredand are onAppendix 1 of
S the Convention on International Trade in EndangeredSpeciesof Wild Fauna
5 andFlora. It is estimatedthat there are fewer than 300 individuals in the United

Statesand200 to 500individuals in the State ofSonora,Mexico.

Habitat Requirements and Limiting Factors
S In the U.S., Sonoranpronghorn habitat is locatedin the SonoranDesertin broad
S alluvial valleysseparatedby block-faulted mountains. Creosote-bursageflats
5 bordered by washesof paloverde,mesquite,and ironwood are usedif forbs are
5 present.Mesquite-creosotehabitat bordering paloverde/mixedcacti bajadasare

S alsoused~Ephemeralwashesare important during summerfor thermal
protection (Wright and deVos1986).In Mexico,medañosor fixed duneswith

S cholla are usedin addition to the previously mentionedhabitat. Cacti appear to
5 make up asubstantialpartof Sonoranpronghorn diet. Someofthe following
• appear to be the limiting factors: occurrenceand continuanceof drought possibly

S predisposinganimalsto predation; lack of available succulentcacti for forage,suchasjumping cholla; and, possibly,the lack of availablefree-standingwater.

• Recovery Objective
5 The recovery objectiveis to remove the Sonoranpronghorn from the list of

endangeredspecies.This revision addressesfirst downlisting the subspeciesto
5 threatened.

S Recovery Criteria
S Establish an estimatedpopulation of 300adults in oneself-sustainingpopulation
5 in the U.S. for a minimum of 5 years,and establishat leastoneother self-
• sustainingpopulationin the U.S. Assistwith recovery efforts in Mexico as

requested.Criteria for downlisting: maintain astablepopulation for a minimum
S of 5yearsand protect and securethe necessaryhabitat.
S
5 Actions Needed

1. Enhancepresentpopulationsof Sonoranpronghorn by providing
5 supplementalforage and/or water.

2. Determinehabitat needs.Protect presentrange.

3. Investigateand addresspotential barriers to expansionof presentlyused
range. Investigate,evaluate,and prioritize presentandpotential future
reintroduction siteswithin the historic range.
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4. Establishand monitor a new,separateherd(s) to guardagainstcatastrophes
decimatingthe corepopulation. Investigatecaptive breeding.

5. Continue monitoring populations.Maintain a protocol for a repeatableand a
comparablesurveytechnique.

6. Examineadditional specimenevidenceavailable to assistin verification of a
taxonomicstatus. I

Estimated Cost of Recovery
(in thousands)

Year Need 1 Need2 Need3 Need4 Totals

a
a

3,000.0 1,400.0 490.0 9,030.0 a
Total Estimated Cost ofRecovery: $9,030,000 a
Date of Recovery
Becausesomesignificant aspectsof the life history of Sonoranpronghorn arenot
yetknown, a delisting datecannotbe projectedat this time. Downlisting will be
consideredin the year2005,or sooner,if the recovery criteria in this plan are
consideredviable and havebeenmet. This plan is to be short term (about 7
years)ascritical survival information is not sufficiently understoodabout this
animal. Annual updates,rather than a newplan or major revision,will be the
conceptfor maintaining an up-to-daterecoveryplan. Implementation plans will
bewritten for eachmajor recoveryproject and will provide necessarydetailsof
the project.

a
I
a
a
I
a

1999 630.0 300.0 200.0 60.0 1,190.0

2000 630.0 450.0 200.0 60.0 1,340.0

2001 590.0 450.0 200.0 60.0 1,300.0

2002 590.0 450.0 200.0 60.0 1,300.0

2003 590.0 450.0 200.0 60.0 1,300.0

2004 590.0 450.0 200.0 60.0 1,300.0

2005 590.0 450.0 200.0 60.0 1,300.0

a
a
a
I
a
a
a
I
a
a
a
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Totals 4,210.0
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Acronyms and Abbreviations

AGFD ArizonaGame and FishDepartment
BEC Barry M. Goldwater ExecutiveCommittee
BLM Bureau of Land Management
CabezaPrietaNWR CabezaPrieta National Wildlife Refuge
CES Centro Ecológicode Sonora
CFGD California Fishand Game Department
CITES Convention on International Trade in

EndangeredSpeciesofWild Faunaand Flora
CWG SonoranPronghorn Core Working Group
GoldwaterAFR Barry M. Goldwater Air Force Range
Luke AFB Luke Air Force Base
MCAS Marine Corps Air Station
MTR Military Training Route
Organ Pipe Cactus NM Organ Pipe Cactus National Monument
Service U.S.FishandWildlife Service
U.S United States
WMIDD Weilton Mohawk Irrigation andDrainageDistrict
WTI WeaponsTactical Instructor Training
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I. Introduction

S The Sonoranpronghorn (Antilocapraamericanasonoriensis)waslistedas
• endangeredon March 11, 1967 (32FR 4001),andis currently recognizedasoneof
5 five subspeciesof pronghorn (Nowak and Paradiso 1983).The subspecies

presently inhabitssouthwesternArizonain the U.S. and northwestern Sonorain
Mexico.

S This RecoveryPlan revision contains newdatacollectedon habitat useand on
• the significanceof available water anddroughts, and an updatedpopulation

estimatefor the U.S. Someofthesefactors are believedto be critical factors
affecting Sonoranpronghorn population numbers. Information pertaining to

I recoveryefforts in Mexico will be sostated; otherwise,information refers to
• efforts beingconductedin the U.S.

I
• A. Description
I Pronghornwere first describedasAntelopeanwricanaby GeorgeOrd in 1815.
I Taxonomistsrecognizedthat the North American pronghorn wasunique and
5 warranted recognition asa distinct family of mammals.Ord proposeda new

I name,Antilocapra, in 1818.

Pronghorn are endemicto North America (O’Gara 1978),where they evolvedon
I the prairiesanddesertsduring the last20 million years(Frick 1937).Today the
I total areaof suitable pronghorn habitat hasbeengreatlyrestricted, possiblyby

more than 75 percent (O’Gara andYoakum 1992).Someof the causesofhabitat
S lossare agricultural, urban, and mining expansiononto historic rangelands;fencingacrossroutes of seasonalmovements;removal of nativevegetationby
I rangelandrehabilitation projects; andheavylivestock grazing.
S
• Pronghorn are proportionately long-legged,small-bodiedartiodactyls
I distinguishedby large white areasof hair presenton the rump, sidesofface,twobands on the throat, underparts, andpart-way up the sidesofthe body. They
• have slightly curved horns, the maleswith a singleprong projecting forward,
• and havea wooly undercoat overlaid with long, straight, coarse,brittle guard
• hairs. The color of the animal variesfrom yellowish to tan, exceptfor blackish on

I
the top ofthe nose(Hoffmeister 1986).Pronghorn are the swiftest terrestrial
mammalsin the New World. Kitchen (1974)clockedherds movingat 64 to 72 km

• per hour with an observedmaximum speedof86.5km per hour. Thesespeeds
5 canbe attained only on hard ground (Nowak and Paradiso 1983).

I Sonoranpronghorn differ from the other four recognizedsubspecies:A. a.

I americana,A. a. mexicana,A. a. oregona,andA. a. peninsularis.The
• subspeciesA. a. sonoriensiswasfirst describedby Goldman (1945)from a type

1



specimentaken by Vernon Baileyand Frederick Winthrop onDecember11,
1932,at aranch on the northern sideof the Rio de Sonora,southwestof
Hermosillo, Sonora,Mexico,and 64 km north of CostaRica, Sonora.The
specimenwasdescribedasbeingthe smallestsubspeciesofA. americana.The
coloration ofA. a. sonoriensiswaspaler and cranial featureswere distinctively
different from other subspecies. •

The major cranial featuresnoted to be different in A. a. sonoriensisare: I

1. Skull narrc$wer in mastoidal, orbital, and zygomaticwidth.
2. Frontal depressionlesspronounced.
3. Premaxillae lessextendedposteriorly alongmedian line. I
4. Auditory bullae more flattened, lessprojecting belowlevel of I

basioccipital. I

In February 1969,Paradiso and Nowak (1971)examinedthe skulls of three I
juveniles and one adult male collectednear Caborcain northwestern Sonora, I
Mexico. They alsocomparedthe adult doe Sonoranpronghorn previously
examinedanddescribed by Goldman, and a specimenofa doefrom Fort I
Buchanan(now called Crittenden) in SantaCruz County, Arizona, plus the four
previously mentionedbucks.They believedthesesix Sonoranpronghorn were
more distinctive from the other four subspeciesthan they werefrom eachother. I

a
TheAGFD (1981)questionedthe subspeciesdesignationof the Sonoran
pronghorn. After examiningthe four buck skulls, the holotype,and the
Crittenden specimen,the authors concludedthe measurementsall fell within the
rangeof valuesgivenfor other subspeciesby Paradiso and Nowak (1971).They I
concludedthat the subspeciesdesignationwasunwarranted andthat further
datawere neededto confirm the Sonoranpronghorn designation.Hoffmeister I
(1986)statedthat the typespecimenmaybe smaller than averagefor the
subspeciesand that the distinctivenessof A. a. sonoriensisremains to be I
ascertained,when and if morespecimensbecomeavailable. I

Someof the skulls ofthe following mortalities wereexamined by Ron Nowak of
the ServiceOffice of Scientific Authority in Washington, D.C. Hereported six
appearing like sonoriensisandsix appearinglike mexicana(seeAppendix A).

1. 1969: Four Sonoranpronghorn skulls wereseizedby U.S.Fish andWildlife
Serviceagentsfrom a Tucson,Arizona, taxidermist anddepositedin the
National Museum of Natural History. Theskulls had beenillegally taken and
imported by a Mexicanhunter for trophy purposes.

2. June 24, 1970: A deadbuck wasremovedfrom the Wellton-Mohawk Canal
southof Interstate 8.

2
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3. July 10, 1972: An adult buck wasfound alongAjo Mountain Drive at the
I Organ PipeCactus National Monument, eastof Highway 85.

• 4. September1975: An adult doewashit by an automobile andkilled on
• Highway 2,8km westof Sonoyta,Mexico.

S 5. November28-29,1987: Capture/collaring effort by AGFD in the Mohawk
S Valley; onedoeappearedto havespinal injuries andwaseuthanized.

6. July 2, 1989: A male pronghorn wasrecoveredfrom Weliton Canal by AGFD
and brought to the PhoenixZoo, whereit died that sameday.

• 7. July 5, 1990: A carcasswasfound at BatesWell at Organ Pipe Cactus NM.
• The skull is now at the National Museumof Natural History.

1 8. In the 1986Final Report on SonoranPronghorn Statusin Arizona (Wright
• and deVos1986),three mortalities ofcollared pronghorn were reported, two
5 ofunknowncausesandonefrom predation. The specimenswere sent to the
• National Museum of Natural History for taxonomicclassification and for

accessionthere.

9. A deadpregnant doepresently located in the office of CES, Hermosilo,
Mexico.

I
Mitochondrial andnuclear DNA andelectrophoresisare beingpursued by AGFD
and CabezaPrieta NWR to aid in taxonomicverification. Blood samplestaken

I from the population in Arizona and Mexico have beenexaminedat the Service’s
5 National Fishand Wildlife ForensicsLaboratory in Ashland, Oregon. Samples
• were analyzedat Cornell University. In 1988, correspondencefrom Cornell

S
University Director Bernie May to JoanScott of AGFD indicated that “no
differenceswere found betweenthe Sonoranand Mexican serumproteins which

• we analyzedlastweek.”

I
A 1996memorandum(seeAppendix B) by Dr. SteveFain of the National Fish

S and Wildlife ForensicsLaboratory discussedthe mitochondrial DNA analysiscompletedon 10 individuals (22 individual blood samples)from the 1994collaring
I effort in the U.S. The SonoranandMexican subspecieswere distinguishedby

lessthan 1 percentmtDNA sequencedivergence(i.e., onesubstitution per 185
basescompared).Dr. GeneRhodesat Purdue University begananalyzing

I Sonoranpronghorn blood samplesin 1998collectedin Arizona and Mexico.

Consensusamongthe CWG is that Sonoranpronghorn will continueto be
protected under the Isolated Vertebrate PopulationPolicy Act (seeAppendix C)
within the EndangeredSpeciesAct as it meetsthe requirements ofbeing an
isolateddistinct vertebrate population. Thissubspeciesoccupiesa very distinct,
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unusualhabitat for the speciesand appearsto have distinct adaptationsto its
environment (two of the three testfor an evolutionarily significant unit; U.S. I
Fish andWildlife Service1994,p. 19).

B. Distribution and Abundance

The United States
It wasnot until 1945 that the subspecieswasdescribed;prior to that date,many
of the collectedspecimenshad beenlistedasdifferent subspecies(AGFD 1981).
Historically theyranged from Highway 15 to the east;the Altar Valley andthe
PapagoIndian Reservation(now Tohono O’odham Nation) to the north; and the
Imperial Valley, California, to the west(seeFigure1, Wright and deVos1986;
and Figure 2, Nelson1925,Monson 1968,Paradisoand Novak 1971).

Antelopewere found in every openvalley alongthe boundary from Nogales to I
Yuma (Carr1971),but by 1907pronghorn were describedby E.A. Mearnsasa
rare animal in the region (CabezaPrieta NWR 1980).

Nelson(1925)stated that in 1923,PapagoIndians reported that afew antelope I
were still rangingin the SantaRosaValley in PimaCounty, Arizona. No definite a
number wasgiven,but Nelsondid estimatethat there were 105 Sonoran
pronghorn in Arizonain 1924.

Nichol (1941)estimated60antelopein southwesternArizona in 1941, not
including thosefound on Organ Pipe Cactus NM. Halloran (1957)saidthere were a
probably lessthan 1,000 Sonoranpronghorn in 1956.

Carr (1970)observedthe “sighting ofeight antelopenear Pisinimo on the Papago I
Indian Reservationwhich most likely drifted north from Mexico,” and that I
“there have beennumerousrumors of antelopein the Papagocountry”; however,
no recentreliable observationshave beenmade.Can’ (1970)alsostated that
there “is a considerableamount of goodSonoranantelopehabitat on the Papago
Indian Reservationand particularly in the Great Plainsarea.However, Indian I
hunting and grazingpracticesprohibit a lastingresidentantelopepopulation.” •1

Literature and recent telemetryshow that Sonoranpronghorn occur most
frequently in the following areas (seeFigure3, Can’ 1972; and Figure4): Pinta
Sands,Growler Valley, Mohawk Valley, SanCristobal Valley. Wright anddeVos
(1986)stated that observationsin the Growler Valley were frequent and that the
Mohawk Valley, SanCristobal Valley, andGoldwater AFR support herds of 10
to 20 animalsduring most of the year. Alsomentionedwasa regularly observed
herd of 7 to 10 pronghorn in the Cameron tanksarea. On Organ Pipe CactusNM,
Sonoranpronghorn are frequently observedduring spring andsummerwestof

4



1. Great Plain
2. Altar Valley
3. Oracle Area
4. Florence Area
5. Vekol Valley
6. Santa Rosa Valley
7. Oatman Mountain
8. Palomas Mountains
9. Ranegras Plain

10. Cactus Plain
II. BouseArea
12. Welton Valley
13. Chuckwalla Bench
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Figure 1. Historical Sonoran Pronghom Sites in the Southwest.
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Figure 2. Historic distribution of Sonoran pronghorn in
Arizona and Sonora, Mexico. I
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Historically, Sonoranpronghorn ranged from Hermosillo southto Kino Bay (see
Figure 2). Nelson (1925)reported that a few herds in northwesternSonora,
Mexico, movedback and forth acrossthe Arizonaborder. On January 4, 1925,
BenTinker, representingthe Permanent Wild Life Protection Fund alongthe
Sonora-Arizona border, reported that he had counted 595pronghorn in Sonorain
November1924(Can’ 1974).The herds ranged from the southernend ofthe
Sierra Rosario, south and eastto the Sierra Blancaandthe Rio Sonoyta,to the
easternsideofthe Sierra de SanFrancisco.Villa (1958)estimatedtherewere
over 100antelopein northwestern Sonorain 1957.

Highway 85. No Sonoranpronghorn havebeenconfirmed eastof Highway 85 in
Organ Pipe Cactus NM sincethe 1972mortality noted in this plan.

Unconfirmed sightings were reported in 1987 by a Border Patrol agent
(S. Shelly, pers. commun.) on the Tohono O’odham Reservation. Sightings have
alsobeenreported north of Highway8. Tim Hughesof the BLM statedasa
possiblesighting, severalanimals approximately 3.7 km eastof Aztecon the
north side of Interstate 8. Nosightingshavebeenreported north of Highway 8
since1990.Two adults weresightedby a BLM employee,approximately 8 km
southeastof Mohawk Pass(on Highway 8; T8S,R13W, Sec31) in February1990
(T. Goodman,pers. commun.).

Population estimatesfrom literature citings for Sonoranpronghorn in the U.S.
are:

1925 - Nelson estimated 105 in Arizona (Nelson 1925)
1941 - Nichol estimated60 in southwesternArizona, excluding

Organ Pipe Cactus NM (Nichol 1941)
1957 - Halloran - lessthan 100 (Halloran 1957)
1968 - Monson-50 in Arizona (Monson 1968)
1968to 1974 - Carr’sground observations;he estimated50-150(Can’ 1974)
1981 - Estimate of 100-150Sonoranpronghorn in Arizona (AGFD

1981)
1992 - Line transectaerial surveyestimateof 246for the U.S.

(121observed; Snow 1994)
1994 - Line transect aerial surveyestimateof 184for the U.S.

(109observed;Snow 1994)
1996 - Line transect aerial surveyestimateof 216for the U.S.

(82 observed;Hervert et al. 1997a)
1996 - Usinga different method ofmark-recapture on the same

1996survey,estimateof 164(Hervert et al. 1997a)

Mexico
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On the basisof sightings and confiscatedspecimens,Monson(1968)statedthat
the Sonoranpronghorn persistedin somelocalities along the eastsideofthe
PinacateLava Flow in Mexico southward to about 300km south ofPuerto
Libertad in Mexico.

In Mexico, Sonoranpronghorn have beensightedjust to the eastof Sonoyta,
directly southof Lukeville on the border; northeast,east,and southeastof
Puerto Penasco;and on all sidesofthe Sierra Pinacate.A number of Sonoran
pronghorn were sightedeastofPuerto Peñascoduring the March 1993aerial
survey. Surveysto be conducted in Mexico should include regionswith suitable
habitat from Kino Bay,north through the historic range, to the southern extent
ofthe recent aerial surveys(seeFigure4). Thiswould provide coverageofall
areaswith historic records for this subspecies(J. deVos,pers. commun.).In
Mexico,Sonoranpronghorn range near the PinacateLava flow, in the open
valley betweenthe lava flow and Caborca,and southto possiblynear Kino Bay.

Population estimatesfrom literature citings for Sonoranpronghorn in Mexico I
are: I

1925 - Nelsonreported 595in Sonora(Nelson1925)
1957 - More than 1,000 in northwestern Sonora(Villa 1958)
1981 - Estimatesin Mexico 200-350 (AGFD 1981)
1993 - Line transectsurveyestimatefor Mexico of313 (242observed;

Snow 1994)

Aerial Surveys I
The line transectmethodwasusedfor aerial surveys(Johnsonet al. 1991). I
Population estimateswere derived from the DISTANCE program (Laake et al.
1992).This baselinedatawill be comparedwith future population estimatesif a
range-wide aerial surveys,usingthe samemethods,are completedat regular
intervals. a
The 1992U.S. range-wide aerial surveyobserved121 pronghorn in 30 to 38
groupsin Arizona;the population estimatewas246 animals. Not included in the
1992aerial surveyswere two locationsnorth of Black Gap on the Goldwater
AFR, immediately westof Highway 85, and the entire Lechuguilla Desert to the
westand northwest side of CabezaPrieta NWR. The March 1994U.S. aerial
surveyobserved109 pronghorn with 16 groups observed;the population
estimatewas184 (Snow1994).TheDecember1996U.S. aerial surveyobserved
71 pronghorn in 12 groups; the population estimate was 216. Mark-recapture,
usingcollaredpronghorn, wasalsousedin the December1996survey.The
sighting rate of thesemarked pronghorn provided an independentpopulation
estimateof 164 animals (Hervert et al. 1997a).The mark-recapture method
cannotbe comparedwith the line transectmethod.

I
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S In Mexico just south of the U.S. border, 220animalswere observedin a March1993aerial survey,giving a population estimateof313(Snow 1994).

I Johnsonet al. (1991)and Hervert et a!. (1997a)felt that pronghorn observedon
• transectsprovide abetter figure for evaluationof population trends. The number

O of pronghorn observed on transects declined from 99 and 100 on the previoustwo
surveysto 71 on the 1996survey. High fawn mortality in 1995and1996and a

I loss of8of 16 radio-collared adult pronghorn during the previous 13 months
S indicate that the decline wasreal. Five consecutivebelow-normal seasonsof
• precipitation (summer 1994through summer 1996)throughout most of the

Sonoranpronghorn rangewerelikely responsible(Hervert et a!. 1997a).

I Potential Barriers to Distribution
Increaseduseof highways,fences,railroad, and canalscould be adeterrent to

• expandingpronghorn populations. Highway 2 in Mexico runsparallel to the
• southboundary of CabezaPrieta NWR in the vicinity of refuge pronghorn

habitat at Pinta Sands.This highwayreceivesa considerableamount of fast-
S moving vehicular traffic. The questionofwhether to modify the fencealongthe

southboundary ofthe refuge to allow for pronghorn passagehasnot yetbeen
• answered.Organ Pipe NM alsohasa boundary fencealong the border.

• In 1991,AGFD collared 16 pronghornwith radio telemetry collars in northwestern
Sonora,Mexico.There wasonereport of a Sonoranpronghorn radio collared in the

I U.S.moving betweenMexico andthe U.S.in 1989;the U.S. collarsceasedoperating
• in 1991.Twenty-two animals collared in 1994in the U.S.have not shownany

S evidenceof travel from the U.S. to Mexico, althoughthere havebeenfrequent
observationsof Sonoranpronghorn next to the CabezaPrietaNWR border fence.

S Refugepersonneland Border Patrol personneloccasionallyreport tracks leading
• under the fencein washeswhereit appearspronghorn have passedunder. In 1996,

AGFD collared 12 pronghorn in Sonora,Mexico,but data on border crossingshave
beenunavailable dueto inconsistentlocational data.

Modifying the fencecould aid geneticdiversity if sufficient pronghorn movement
did occur, but it might alsolead to increasedpronghorn fatalities from motorized
traffic on Highway 2. Mexicohasbeenaskedto participate in this decision
becauseany fencemodifications could affect pronghorn populations in both
countries.The refuge south-boundaryseven-strandlivestock fenceis a partial
barrier.

Over past years,the refuge southboundary fencehasrepeatedlybeendown in a
fewplacesdueto weather or illegal alien traffic. In 1993,refugestaffcheckedthe
boundaryfenceby helicopter. The fencehad beendown in two locationson the
westside ofPinta Sands,but wasrepaired.As ofJune 1993, the fencewasdown
for about 33 m in onelocation south ofthe Tule Mountains where thereis a flat,

11
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narrow valley leadingthrough to Mexico. CabezaPrieta NWR, BLM, and MCAS I
will be constructinga wildlife-passablecattle fencefrom CabezaPrieta NWR’s I
southwestcorner (alongthe international border) to Tinajas A!tas to prevent I
future cattle trespasson the refuge. I

Observationsof pronghorn weresupposedlynot uncommonalong and eastof
Highway 85 many yearsago.A lack of recentobservationseastof the highway, I
however,indicates that this heavily usedroad currently posesa barrier to I
eastwardmovement. On June 12, 1996,however,an adult doeSonoran
pronghorn wasobservedcrossingHighway85 (eastto west)on the north end of
the Crater Range(R. Barry, pers. commun.).There alsoexistsan unconfirmed
report of four Sonoranpronghorn attempting to crossHighway 85 in August I
1993about 1.5km north ofthe Organ PipeCactus NM visitor center.A juvenile I
crossedthe highway (two lanes)to the east,thenheard an oncomingvehicleand a
ran back acrossthe road tojoin the other three pronghorn (T. Ramon,pers.
commun.).Highway 85 appearsto be a strong barrier to Sonoranpronghorn
movementeastward.Traffic volume and probably averagespeedshaveincreased I
substantially over the last 30 yearsas international trade andtourism have I
increased.Thishighway corridor is unfencedin Organ PipeCactusNM but has
livestockfencingon both sidesfor most ofthe remaining mileagebetween
Interstate 8 and Organ Pipe CactusNM. Interstate 8 and adjacentagriculture
act asbarriersfor northward movementof Sonoranpronghorn. I

I
Presently, thereis no information about plans to developany new major
highways in Sonoranpronghorn habitat, although an expansionof Highway 2 in
northwest Sonora,Mexico, is underway (C. Castillo, pers. commun.).

I
C. Habitat I

a
Brown (1982)discussedsevensubdivisionsof the SonoranDesert,two of which
encompassthe habitat of Sonoranpronghorn. Theseare the Lower Colorado
River Valley and the Arizona Upland. Creosote(Larrea tridentata)and white I
bursage(Ambrosiadumosa)make up a major portion of the Lower Colorado I
River Valley subdivision. Speciesalong major water coursesinclude ironwood .1
(Olneyatesota),bluepaloverde (Cercidiumfioridum),andmesquite (Prosopis
spp.). Speciesin the Arizona Upland include foothill paloverde (Cercidium
microphyllum),catciaw acacia(Acaciagreggii),along with jumping cholla I
(Opuntiafulgida),andteddy bear cholla (0. bigeloi.rii). I

Critical habitat hasyet to be designatedfor Sonoranpronghorn. Data collected
from radio-collared animalshave provided the beginningof anunderstandingof
typesof necessaryhabitat usedby Sonoranpronghorn. Although most of the I
habitat is within federally protected lands,different usesof theselands are being
addressedregarding effectson Sonoranpronghorn. a

I
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• Climate

The Sonorandesertclimate is characterizedby extremearidityandheat.
• Averagetemperaturesrangefrom 19 to 32 °Cannually. Minimum temperatures
• in winter rarely drop below0 °C,and maximum temperatures can exceed43 °C
• and can approach 50 °CduringJuly and August (Sellersand Hill 1974).Such

O temperatures are evenachievedas far eastasOrgan Pipe CactusNM (unpubi.
data). Averageannual precipitation is about 127mm in a bimodal pattern
occurring from Decemberto February and during monsoons,which occur any

• time from July until September.

•
I TopographyThe habitat of the Sonoranpronghorn in the U.S.consistsof broad alluvial
I valleysseparatedby block-faulted mountain andsurfacevolcanics.Elevationsin
• thesevalleysvary from 122 m near the Mohawk Valley in the westto 488m in
• the Valley of the Ajo to the east.Major drainagesrun north andsouth. The

O mountains are oftwo major types:a sierra type, composedof metamorphic and
granitic rock; and a mesatype, typically ofbasalticcomposition.Only the Ajo

• Mountains exceed1,219m in elevation.The mountain rangesrun northwest to
• southeastwith valleysdrainingto the north towards the Gila River and to the
• southtowards Rio Sonoytain Mexico.Thesevalleysare fairly leveland are

I dominatedby creosoteand white bursage.In December1984,40percentof the
pronghorn observedduring a telemetry flight werein the Growler Valley, from

• the Aguila Mountains to the international border. AGFD (1985)reported that
• pronghorn used flat valleys and isolated hills to a greater degree than other
• topographic features.

• Washesflow briefly after rains during the monsoonseasonand after sustained
S winter rains. The network created by thesewashesprovidesimportant thermal
• coverfor Sonoranpronghorn duringthe hot summer season.Drainagesand

bajadas are usedduring spring and summer.Bajadasareusedin spring as

O fawning areas.Pronghorn were observedusingpaloverde, ironwood,andmesquitefor coverduring weekly AGFD telemetry flights, which started in 1994
O and havecontinued through 1998.

• Pronghorn were observedin playas in April andMay of 1988and 1989when

S forbs were abundant, later vacatingtheseareaswhen desiccationof forbsoccurred (Hughesand Smith 1990).In goodrain years,someplayasproduce
• abundant forbs asaresult ofwater collection through its inability to percolate
5 through the hardpan.

Someof the sandyareaswithin Sonoranpronghorn habitat suchasPinta Sands,
the Mohawk Duneswestofthe Mohawk Mountains, andthe westsideofthe
Aguila Mountains, provide a greater variety of seasonalvegetation.The
opennessof theseareasappearsto be attractive for pronghorn as the annuals,
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grasses,and shrubsprovide goodforage species,particularly in the spring. These I
areashave long beenconsideredsignificantSonoranpronghorn habitat in the I
U.S. Can’ (1972)reported seeingSonoranpronghorn frequently in the Pinta I
Sandsarea.Thesedunesare important in the spring whenannualsarepresent. I
Dueto the morearid nature of valley and dune habitats, annualsdry and cure
with decreasedpalatability assummer approaches.Also, thesehabitats lack
sufficient woodyvegetationto satisfy pronghorn requirementsfor nutrition and I
thermal protection. Thesefactors limit the temporal suitability of theseareas I
and most pronghorn havemovedto bajada habitat in the southeastportion of the a
rangeby early summer.

Livestock I
Cattle wereremovedfrom CabezaPrieta NWR in 1983,from Organ Pipe Cactus I
NM by 1978,and from Goldwater AFR by 1986(Luke AFB 1986).Livestock has a
contributed to the changingvegetationcompositionof the desertregion, but may
not have beenthe primary agentof change.It seemslikely that cattle have
influencedchangesin the desertgrasslandmore than in other zones(Hastings I
and Turner1980). In Organ Pipe Cactus NM and other aridsouthern Arizona I
lands, livestock overgrazingresultedin severe(and continuing) soilerosion,
which in turn has changedsite-potential for vegetation(McAuliffe 1998, Rutman
1998).Also, current Sonoranpronghorn radio telemetry locations (AGFD data)
are commonly in portions ofthe Valley of the Ajo and Growler Valley where I
perennial grasses such as Hilaria rigida are now becomingreestablishedafter I
livestock grazing. Thesegrassesare alsofavored foodplantsfor domestic
livestock.Theseobservationssupport speculationthat livestock grazingmay
have competedwith, or excluded, Sonoranpronghorn (T. Tibbitts commentsto
1998Draft RecoveryPlanrevision). Literature references,suchasAGFD I
SpecialReport #10(AGFD 1981),were from an era ofhigh livestocknumbers in
the easternsectionof pronghorn range. It seemspossiblethat pronghorn might a
have beendisplaced from preferred habitat by livestock,giventhat the
distribution of sightingsseemsto have shifted to the eastwith cattle removal
(J. deVos,pers. commun.). I

I
Water .1
Sonoranpronghorn useof permanent, free-standingwater is not clearly
understood.Monson(1968)statedthat there isno evidencethat pronghorn drink
water eventhough it maybe available. This trait is shownby Arabian and I
Africanungulates,aswell aswith mule deerof Lower California. Seton(1937) 1
and O’Connor (1939)ascribedsuchability to the consumptionof succulentplants, a
plus various physical andphysiologicaladaptations that conservethe water
obtained.Phelps(1974)commentedthat Sonoranpronghorn maynot drink water
from May to August. Habitat manipulation, particularly water development, I
designedto increasepopulation densitymay actually havethe oppositeeffect I
(AGFD 1981).Livestock maybe injured by drinking water that contains a

I
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S••: excessivedissolvedsolids,and this may alsoapply to pronghorn (O’Gara and
Yoakum 1992). If water isavailable, pronghornwill drink freely, but, if

• necessary,they canderive sufficient moisture from plants (Nowak and Paradiso
• 1983).

5 Bealeand Smith (1970)found that water consumptionby American pronghorn
• variedinverselywith thequantity and succulenceof the plants consumed.
I Pronghorn did not drinkwater, evenif available,when moisture contentof the
• plants was 75 percentor more. When the driest conditions prevailed, the animals
• drankabout 3.3 liters per day, consumingdifferent amountsbetweenthe

I
extremetemperatures.Reynolds(1984),in astudyin southeasternIdaho,
recordedno directionalmovementby pronghorn to water sources.He

S commentedthat vegetativemoisture provided sufficient water for metabolic
maintenance.

Wright and deVos(1986)observedpronghorn at water troughs in November,
• January, and August. Tracks were documentedat seasonalpotholes during the
• monsoonseason,indicating a seasonalityin their useof troughs. CabezaPrieta

NWR maintainsup to eight artificial water sourcesnear and in areasusedby
• Sonoranpronghorn (seeFigure5): JoseJuan and Redtail charcos;Antelope and

Mohawk Valley parabolic collectors; andJack’s, Little Tule, Charlie Bell, and
• Adobe guzzlers(CabezaPrieta NWR 1986).Charcosaremanmadewater
• reservoirs containing up to about2,000gallons of water and usually situated in a

major drainage in a valley.

I A Sonoranpronghornwasphotographedon July 23, 1987,drinking at the Charlie
S Bell guzzleron CabezaPrieta NWR. Six pronghorn wereobservedat Jack’s well
5 in September1987(5. Van Riper pers. commun. with L. Heathington). In July
• 1995,up to 15 Sonoranpronghorn were videotapeddrinking free-standingwater

S in a crater at High ExplosiveHill on Luke AFB just north of Growler Mountains
on the CabezaPrieta NWR. In August 1997,a buck wasphotographed drinking

• from a tinaja in Kino Valley at Organ Pipe CactusNM but pronghorn havenot
5 beendocumentedthere sinceand the remote camerasystemhasbeen
• maintainedcontinuously. Water remainedin the tinajas through September

O 1998; the pronghorn photographedappearedat the tinijas the first time they
heldwater from the summer rains, but neveragain. Remotesensorsat Charlie

• Bell, Jack’s and Adobe guzzlers,Antelopeparabolic collector,and Cameron’s
• charcodid not revealany Sonoranpronghorn within thesevicinities during the

drought summer of 1995.Sonoranpronghorn were photographedwithin several

I
metersof Little Tule guzzleron CabezaPrieta NWR, but theywerenot drinking
water. In July and August 1998,Luke AFB recordedwith a video camerathree

• Sonoranpronghorn drinking from Halliwill tank on the SouthTactical Range.
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S The Manne Corpsfunded a study in 1995 that descnbedyear-round vertebrateuseofJoseJuan and Redtail charcoson CabezaPrieta NWR, which had been
• createdin the 1950sspecifically for useby Sonoranpronghorn. Cutler et a!.
• (1996)concludedthat the JoseJuan andRedtail charcoswerenot frequentedby
• Sonoranpronghorn in 1994and 1995.These sites may not be usedby pronghorn

S dueto the densevegetation,which could presenta risk from predation, and/or
becauseboth sitesare creosoteflats, thought to be avoidedby pronghorn during

• the summer dry season.Evidenceindicates that pronghorn moveto the bajadas
• during the hot summermonthsand do not inhabit the creosoteflats whereJose
• Juan charco is locateddue to the lack ofsummer foragethere.

S Theunnaturalamount of coverandthe presenceof water itselfmay provide a
S lushhabitat,resultingin a higher number of coyotes,bobcats,mountain lions, or
• goldeneaglesthan would naturally be present.A Sonoranpronghorn carcasswas

discoveredwithin sightof Antelopeparabolic collectoron CabezaPrieta NWR in
July 1996,and a live pronghorn wasobservedwithin 50 metersof the parabola

• thenextday. Coyotesbeingharassedby pronghorn have beenobservedat the
• High ExplosiveHill water site (J. Hervert, pers. commun.).

S In astudy to determine if Sonoranpronghorn could meetwater and mineral
requirements through forage consumption,Foxet a!. (1997)concludedit was

• theoretically possiblealthough environmental andphysiologicalstresseswere
5 not included in herevaluation. Shefound that plants consumedby Sonoran

pronghorn were higher in moisture and nutrients than nonforagespecies.

Wright and deVos(1986)reported distancesof anaverageof 5.1 km (4.6for six
• femalesand 6.8 for four males).Hughesand Smith (1990)reported >6.1km
• observedto water sources,and found no significant difference in average
• distanceto water betweenthe dry and wet seasonsin either year oftheir 2-year

S study, which coveredthe period betweenMarch andAugust. No evidence
(sightings,scat,or tracks) of pronghorn frequenting water sourceswasseen

I duringthis study.
•
• Diet
O Hughesand Smith (1990)observedSonoranpronghorn eating triangle-leaf

bursage,chain fruit cholla, mesquite,and mistletoe(Phoradendronspp.).
• Pronghorn were observed eating cholla fruits 70percentofthe time. Evidenceof
• foraging on the following specieswasreported: falsefilaree (Erodiumtexanum),
• poverty weed (Monolepisnuttalliana),wooly plantain (Plantagoinsutaris),wild
• carrot(Daucuspusillus),and Arizonablanket-flower(Gaillardia arizonica).

Foraging on ocotillo leaves(Fouquieriasplendens)hasbeendocumentedon
• videoin Sonora,Mexico.
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Fecalanalysiscompletedfrom 1974to 1977by AGFD indicated that the Sonoran I
pronghorn diet consistedof 69percentforbs, 22 percentshrubs,7 percentcacti, a
and0.4 percentgrasses.Hughesand Smith (1990)reportedthatcactiwerethe 1
major diet component(44 percent)with forbs (33percent),shrubs(11 percent), I
trees(11 percent), and grasses(0.4percent) shownas lessercomponents.Can’
(1970)observedpronghorn feedingon brittle bush(Enceliafarinosa),plantain
(Plantagospp.),andpaloverde.Monson (1968)reported pronghorn feedingon I
ironwood. Other forage speciesare ratany (Kranwriagrayi), silverbush(Ditaxis I
spp).,Lotusspp.,spurge(Euphorbiaspp.), marigold (Baileyaspp.),noseburn a
(Stillingia lineanfolia),wire-lettuce (Stephanomeriapauciflora),bursage
(Frauseriadumosia),andblazingstar(Mentzeliaspp.).

Preliminaryresultsof 59samplesof fecalpelletscollectedfrom July 1996to June
1997indicate that the following speciesare heavily used:carelessweed
(Amaranthuspalmeri), ragweed (Ambrosiaspp.),Astragalusspp.,brome
(Bromusspp.),broomsnakeweed(Guterreziasarothrae),andjumping cholla
(Ckpuntiafulgida).Fruitsof the chain fruit cholla havebeenfound to be a major
sourceofwaterduringhot,dry conditions(Herverteta!. 199Th).

In 1993,AGFD beganinvestigatingvegetationspeciespresentwithin and
around coreareasusedby pronghorn, testingthe hypothesisthat areaswere
selectedbecauseof vegetativedifferencesbetweencoreareas,home ranges,and
nonuseareas.Transectswereused,andnonuseareaswere defined asareasnot
includedwithin any homerangesknownfrom radio telemetry data.Data
collectedincluded vegetationstructure (height anddensity) andspecies
composition.

I
D. Life History I

Productivity, Recruitment, and Mortality a
Pronghorndoesbecomesexuallymatureat 16 monthsandbucksat 1 yearof age
(Kitchen and O’Gara 1982).Gestation for all A. americanasubspeciesisabout
240days.Sonoranpronghorn doeshave beenobservedwith newborn fawnsfrom I
February through May. Parturition occursfrom February through May andrut 5
duringJuly, August, and September.Parturition appearsto coincidewith spring
forage abundance.

Buckscongregatein summerfor breedingandto pursuefemales.Doesbreakoff
from groups to searchfor fawningareas.Doesusually have twins,and fawns
appear to suckle for about2 months, feedingon vegetationsoonthereafter. Does
gather with fawns,and fawnssometimesform nursery groups.

Sonoranpronghorn recruitment (survivalof fawns)was45 fawnsper 100doesas
ofJune 26, 1995,indicating athengrowing population (Hervert et a!. 1995). In
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S 1995, 15 fawns(including4setsof twins) wereobservedamong15 collared does.
In 1996,productivity wasestimatedat 0.33fawns per doe(Hervert et al. 1996).

• Recruitment of fawnsasof June23, 1996,was6 fawnsper 100does.Recruitment
• of fawnsinto Decemberwasapparently0 in 1996and0.12per doein 1995
• (Hervert et al. 1997a).In 1997,asinglefawnwasobservedwith 3of 6 (50

S percent) collareddoes,comparedto 3 of 9 (33 percent) in 1996. Recruitment
(survival)of fawnswas0.15perdoeasofJune 23, 1997.This estimatewasbased

• on a sampleof2 fawns and 13 doesamong6 marked groups of pronghorn.
• Continuedbelow-averageprecipitation is thought to be a major factor reducing
• fawn recruitment, and productivity varies with rainfall and habitat conditions.

S Fawning areashavebeendocumentedin the Mohawk Dunesandthe bajadasof
• the Sierra Pintas,Mohawk, Bates,and Growler Mountain ranges.Hervert et a!.
• (1995)reported ahigh rate of adult mortality sinceNovember 1995.From a
• sampleof 16 Sonoranpronghorn, 8 mortalities were documented.Coyote

predation, connectedwith drought conditions, wasa suspectedcausein the
population decline.

5 Group Size
• Hughesand Smith (1990)found an averagegroup sizeof 2.5animals during their. 2-yearstudy on Sonoranpronghorn. Wright and deVos(1986)found an average

group sizeof5.1,with the largestgroup observedbeing21 animals; theyalso
• observedseasonalityin the group sizes.Groups of 6 to 15 were observedduring
• the late fall andwinter. Groups or herdsbeganto splinter during the late winter,

andsolitary pronghorn were more commonduring the spring. During summer
and early fall, herd sizewasfive to six animals.

• Group Composition
• Hughesand Smith (1990)reported group compositionfor bucks,does,andfawns
5 to be 84:100:30.Thefirst fawn observedin 1988wason May 4. The first fawn

S observedin 1989was onApril 22having beenborn sometimebetweenApril 14
andApril 22. Observationsassociatedwith collared pronghorn weremade 57

• times.Wright and deVos(1986)reported a ratio of60:100:50,whichwas
• calculatedfrom an aerial location of 56 collared anduncollared pronghorn on

December22, 1984.They reported that buck:doe ratios were mostnarrow during

O winter andJuly (68:100and 63:100)andwidest duringthe fall (24-44:100).The
first fawn observedwasin March 1984.Duringa5-yearperiod on CabezaPrieta

• NWR, Can’ (1973)estimatedthecompositionto be56:100:28(n = 493).
S
5 Movement
• Hot and dry seasonalmovementsfrom the north to the southare similar to those

O
reported by Wright anddeVos(1986).Movementscorrelate with high
temperaturesand aremost likely motivatedby the needfor preformed water

• availablein succulentcactussuchaschainfruit cholla (Hervert et a!. 199Th).
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Sonoranpronghorntendto occupyvalleyfloors andbajadasin theirwestern
U.S. range in winter, but tend to movesouth and eastandupslopeso that some
individuals are found in foothill locationsby midsummer.

On June 12, .1996,an adult doeSonoranpronghorn wasobservedcrossing
Highway 85 from eastto westat the north end of Crater Range,approximately
24 km north of Ajo (R. Barry,pers.commun.).This is thefirst confirmedsighting
of a Sonoranpronghorn crossinga paved road.

Home Ranges
A radio-collared femalemovedabout 17.6km from the Growler Valley into
Daniel’s Arroyo betweenMarch 30 and April 2, 1989. Shemovedin a somewhat
circular pattern of shorter distancesin Daniel’s Arroyo until mid-August
(Hughesand Smith 1990).Wright and deVos(1986)reported, from resultsof
aerial telemetryefforts, that movementsof malesranged from 30 to 42 km and
for somefemalesranged around 42 km. Homerange sizeof malesvaried from
64.5 km2 to 1,213.6km2 and for femalesranged from 40.7km2 to 1,143.7km2.

I
Social Behavior
Malesassociatedlooselywith femalegroupsin thelatesummer.Maleschased,
herded,andmovedfemalesfrom theirbeddingareas.Adult maleswereobserved
to bemoreaggressivetowardfemalesandjuvenilesthantowardseachother.
Adult malesposturedaggressivelytowardsoneanotherbutdid notmake
physicalcontact,suchassparringorbutting,on a frequentbasis.Juvenilemales
wereaggressivetowardsoneanotherandtowardsfemales.Juvenilemaleswere
observedsparringand posturingaggressively,andadultmaleswereobserved
markingshrubsandvoid-markingtheground(HughesandSmith 1990).

Disease Testing
The University ofMontana completeddiseasetestingon blood collectedfrom the
1994collaring effort with Sonoranpronghorn. Slightly high levelsof albumin,
antibodiesagainstepizootichemorrhagic diseaseand bluetongue,were present
in many of the animals. Normal valueshaveyet to be establishedfor Sonoran
pronghorn (E. Williams, pers. comrnun.). ••

Predation
SomeoftheSonoranpronghornradio-collaredin 1994wereevidentlykilled by
coyotes,amountainlion, andabobcatin themonthsfollowing collaring.
Subsequentmortalitiesin 1995, 1996,and1997mayhavebeeninfluencedby the
drought, which predisposedanimals to predation. The CWG plansto investigate
causesof predation onadult andfawn pronghorn.

No comprehensivestudiesregardingcoyotesandSonoranpronghornhaveyet
beendonein Sonoranpronghornhabitat.Mountainlion predationon adult

I
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pronghornlikely occurswherevertheirdistributionsoverlapin heavily
vegetated,ruggedterrain(Ockenfels1994).Of580coyotescatsexaminedby
Simmons(1969)on CabezaPrietaNWR,only five containedanteloperemains.

Influence of Disturbance
Studiesof captivepronghornotherthanSonoran,haveshownthattheyare
sensitiveto disturbancesuchashumanpresenceandvehicularnoise.Human
traffic, suchasapersonwalkingpastpronghornin anenclosedpen,runningpast,
amotorcycledrivingpast,atruckdrivingpast,a truckblowingits hornand
driving past,andapersonenteringthepen,causeanincreasedheartrate
responsein pronghorn.In astudyin Ogden,Utah,varioustypesofdisturbance
werecorrelatedwith changesin heartrateonAmericanpronghorn,whichwere
in half-acreholdingpens(Workmanet a!. 1992).Thehighestheartrateresponses
occurredwith femalepronghornwhenapersonenteredtheirpenora truckwas
drivenpasttheirpenwhile soundingthehorn.The lowestresponseoccurred
whenamotorcycleortruckwasdrivenpasttheirpen.Otherinvestigatorshave
shownthatheartrateincreasesin responseto auditoryorvisualdisturbancein
theabsenceof overtbehavioralchanges(Thompsonet al. 1968,Cherkovichand
Tatoyan1973,Moenetal. 1978).

Duringan aerial reconnaissance,oneherd of Sonoranpronghorn wasobserved
1½hourslaterand18 kmawayfrom theinitial observation location(Wright and
deVos1986).HughesandSmith (1990)foundthatpronghornranimmediately
from thevehicleto about400to 500m distant andthat military low-level flights
over threepronghorncausedthemto moveabout100 m from their original
location.

E. Reasons for Listing and Other Factors Affecting Recovery

Thefollowing arethoughtto be reasonsfor thepopulationdeclineof Sonoran
pronghorn:

• Lackof recruitment;
• Insufficient forage and/or water;
• Droughtcoupledwith predation;
• Difficulties for populationexpansiondueto barriersto historical habitat;
• Illegal hunting(isolatedincidentsmayoccurasthereis anunconfirmed

reportof apronghorntakenin theTohonoO’odhamNationin 1992,andin
1984,Secretariade Desarrollo Urbano y Ecologfareported 11 pronghorn
takenby hunters in Mexico);

• Degradation ofhabitat from livestockgrazing(Rutman 1997);
• DiminishingsizeoftheGila andSonoytaRivers;and,
• Human encroachment(aerialgunningofwildlife occurredaslateasthe

1980s(J.Keeler,pers.comrnun.).
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Relative to historic observations,pronghorn numbers in Arizona and Mexico I
were low and decliningby thelate1800sand1900s(Mearns1907).The 1982 I
SonoranPronghorn RecoveryPlan (U.S.Fish and Wildlife Service1982)stated
the most likely reasonfor declineto be over-hunting. But with protection from a
hunting for over50years,pronghorn would haverecoveredif hunting wasoneof
the primaryfactors. Much of the habitat hasbeenprotected aspublic land
withdrawals sincethe early 1940s.Degradation of forage specieshasbeen 1
reducedon much of the prime habitat asaresult ofthe removalof cattle in 1983. I

I
Predation
Predation is moresignificant on marginalpronghorn rangelandsor other areas
wherenumbersof predators arehigh in relation to pronghorn numbers.Most
fawns killed are between1 and 3 weeksof age,and while separatedfrom their
dams(O’Gara andYoakum 1992).Trainer et al. (1983)reported that, in their
study areain Oregon, 87 percentoffawn mortality occurredduring the first 3
weeksof life.

If suitablehabitat isnot available for a prey species,no amount of predator
control will bring about flourishing populations ofthat prey species(Hornocker
1970).Also, controllingonespeciesof predator maybe compensatedfor by
increasedpredation by other species,ashappenedon the National Bison Range
when coyoteswere reducedandpredation by bobcatsandgoldeneagles
increased(Corneli et a!. 1984).Coyotesand lions havebeendocumentedto take
collared pronghorn in Arizona and in Mexico.Coyotepredation wasthe
suspectedcauseofmost ofthe 8mortalities from the sampleof 16 collared
pronghorn documentedsince November1995(Hervert et al. 1996).

The influence of predation on pronghorn population numbers is not fully
understood.Pronghorn are often restricted in their movementsby agricultural
areas,highways,andfences;thus someherds mayremain relatively small and
localized. Under such artificial circumstances,predators maykeep pronghorn
populations from increasingor eliminate them (Udy 1953).Control ofpredators
to benefit a big gamepopulation often involvesreduction ofpredators overa
large area.Evenif desirable,this type of control isseldomeconomicallyfeasible,
and whenterminated,conditionsmayrevert back to pre-control conditions.

GiIa and Sonoyta Rivers
There havebeenconsiderablechangesin the Gila River in Arizonaand the
Sonoyta River in Mexico due to agricultural and human developmentin these
areas.The dryingoftheGi!a Riverin Arizonaandother rivers in Sonoramay
have beenasignificantcauseof the speciesbecomingendangered(Can’ 1972).
Theserivers were potentially important in the historic survival of Sonoran
pronghorn.Historicdescriptionsof theseriverssuggestagreenbeltthatcould
have contributed to Sonoranpronghorn survival, not from adrinkingwater
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resourcestandpoint, but by providing greenforage duringatime ofyearwhen
• this resourcewaslimited in the rest ofthe range. Thiscould havebeenimportant
• to reproductivefemales(J. deVos,pers. commun.).Datedrecordsindicated
5 substantialobservationsof Sonoranpronghornin theSantaRosaValley in the

TohonoO’odham Nation eastof Ajo. There is signof habitat changes,possibly
due to over-grazingand agriculture on the Tohono O’odham Reservation.

S Grazing
• All factorsaffectingpronghornsurvivalneedto beconsideredseparatelyandin
O concert with other factors. Such is the case with cattle grazing.Livestock

S grazingis administeredby the BLM on activeallotmentsaroundAjo (see
Figure6). For anumberof reasons,theseallotmentsin recentyearshavebeen

I stockedwell belowallowable numbers andforage conditions aregoodwith a
• general upward trend (1995BLM commentsto the Draft 1994RecoveryPlan
• revision). The BLM is analyzingthe impactsof livestock grazingon public lands

S
associatedwith Sonoranpronghorn habitat andbeganconsultationswith the
Servicein 1996.The 1997Serviceconsultationwith BLM found grazingas

• describedin the Biological Opinion asnot likely to jeopardize the continued
5 existenceofthe Sonoranpronghorn. Rangelandscanbealteredrapidly by
• livestock(Wagner1978; Kindschyeta!. 1982;Wald andAlberswerth1989;

S
YoakumandO’Gara, in prep.).Thesechangescanaffectboth the quality and
quantityofpreferredforageneededto sustainhealthypronghornherds(Ellis

• 1970, Howard et a!. 1990).

•
F. Conservation Measures

Past Recovery Efforts
Recoveryefforts officially beganin 1975with the first meetingof the Sonoran

I AntelopeRecoveryTeam.The SonoranPronghorn RecoveryPlan, dated
5 December30, 1982,wasprepared for the Serviceby the RecoveryTeam (JohnS.
• Phelps,Leader; RogerDiRosa; Ted Corderey; andTerry Peters).After the plan

O wasapprovedby theSouthwestRegionalDirectorof theService,theRecovery
Teamwasdisbanded.

•
• Research
5 Since1969,AGFD hasinvestigatedmanyparameters of Sonoran pronghorn. ecology includingpopulation numbers, sexandagecomposition,and seasonal

distribution.Beginningin 1983,AGFD beganinvestigating life history,
S population movements,anddynamics.Ten pronghorn werecollared in 1983and
5 ninemore in 1987.Thesepronghorn weremonitored duringthe period 1983to
• 1991by AGFD andthe Service.Fundingassistancewasprovided by the BLM

andthe U.S.Air Force.

S
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S CabezaPrieta NWR consideredanenclosureto studyeffectsoflow-level
military flights on Sonoranpronghorn.Theproposalwaspromptedby theAir

• ForceF15ELantirn (Low-altitudenight-timeinfrarednavigation)activitiesat
5 100ft aboveground level (AGL) overpronghorn range. After reviewby the
• involvedagencies(Luke.AFB, CabezaPrieta NWR, theService’s Ecological

S Services office, AGFD, and BLM), theenclosureproposalwasdiscardedin
January1990. It wasthoughttheenclosurewould provideanunacceptablelevel

S of disturbanceto thepronghorn.
I

FromJanuary1987to May 1990,Keith HughesandNormanSmithinvestigated

S thefollowing: habitatuserelativeto distributionof waterandto vegetationalcharacteristics, life historyobservations,andreactionsto humandisturbance
• (Hughesand Smith 1990).Also in 1990,CabezaPrieta NWR hired the first full-
5 time ecologistposition for the refuge and acquired a. Geographic Information
• Systemto assistrecovery efforts.

5 Other areas ofneededinformation havebeenpursued. Since 1986,AGFD has
beenworkingwith theCESin Sonora,Mexico, on recoveryefforts.In 1990,

5 AGFD completeda study entitled “Evaluation ofSonoranPronghorn
MovementsAround Military Activity Areas and Habitat UsePatternsOn Barry

S
M. Goldwater Air Force Range,CabezaPrieta National Wildlife Refuge,and
Organ Pipe CactusNational Monument.” The purposeofthe study wasto

S documentmovementpatterns of pronghorn andevaluatewhether thesepatterns
• were influencedby military activities (bombing andlow-level flights). The

S conclusiondrawn from this study indicated that military activity observeddid
not negativelyimpact Sonoranpronghorn. Topographyandvegetationtypewere

I suggestedasbeing the mostimportant factors in determiningmovement
O patterns. Additional analysisof the effect of military activities on Sonoran
• pronghornwassuggestedto aid interpretation of this study.

Aerial Surveys
• Aerial surveyshavebeencompletedsince1992. Resultsarepreviouslylistedin
• thisplan.TheAir Forcefundedthe1998infraredaerial survey.

S
• Radio Tracking
S Beginningon November8, 1994,the MCAS fundedradiocollaringof 22Sonoranpronghorn, four ofwhich were satellitecollars (placedon bucks). The CWG
• membersagreedthat satellite collars would not be usedin the immediatefuture.
5 Aerial radiotelemetry tracking (at 1,000ft AGL to minimize disturbance)began
5 in 1994on aweeklybasisandis continuing through 1998. Even though the

S captureswentaccordingto plans,asofJanuary3, 1995,six mortalities had
occurred.Thoughit wasnotpossibleto correlatefactorsto thecauseofdeath,it

• wasthought capture myopathy waspartof the reason.As opposedto the
• mortalities that occurred within thefirst few months aftercollaring,the
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remainingmortalitieswerethoughtto beresultsofdroughtandpredation
combined.

In December1997,sevenSonoranpronghornwerecapturedandfittedwith radio
telemetrycollarsasapartof the 1994collaring permit.The1997permit allowed
for collaringofnine Sonoranpronghorn, but adverseweatherpreventedthe
capturingof twoadditionalanimals.Modificationsofcapture techniquesagreed
uponafterthe 1994collaringeffortwereused,andsalinefluids andoxygenwere
administered.(AGFD hadcollared11 Sonoranpronghornin northernSonora,
Mexico,justsouthof CabezaPrietaNWR usingsalineandoxygenwith initially
goodresults.)Somefecalpelletswerecollected,bloodwasonly collectedfor
diseasetestingthroughAGFD, andeartissuesampleswerecollectedfor DNA
testing.Threepronghorn werecapturedon tacticalrangesonLukeAFB aspart
ofthemonitoringeffortslisted in theAugust1997Biological Opinion.Apple
mashbait wasusedfor 3weekson LukeAFB to determineif Sonoranpronghorn
couldbenettedwithouthavingto usehelicopters.Pronghorndidnotrespondto
the bait.

In January1998,twomoreSonoranpronghornwerenet-gunnedandfitted with
radiotelemetrycollars,onein theLasPlayason CabezaPrietaNWR and onein
theSouthTacticalRangeon LukeAFB.

.1
Population Viability Assessment
In September1996,aPopulationViability Assessmentworkshopwas
coordinatedby DefendersofWildlife and held in the PhoenixZoo. Three models,
VORTEX,RAMAS, and GAPPS,wereused.Themodelingeffortssuggested
that the Sonoranpronghorn isat seriousrisk ofextinction.Themostsevere
threats to the continuedsurvival of this subspecies,accordingto the VORTEX
results, include population fluctuation, periodic decimationduring droughts
(especiallyof fawns),small presentpopulation size,limited habitat preventing
expansionto a more securepopulation size,and expectedfuture inbreeding
depression.

Actionsthatresultin adecreasein mortality ratesfor adultsandjuvenileswould
be expectedto provide the most drastic benefits for Sonoranpronghorn. This
maybe extremelyimportant in times of drought. Increasingthe amountof
habitat available, either through changesin currentlandusepracticesor
through establishmentof a secondU.S.population,would beexpectedto greatly
benefit this species.Geneticinterchangebetweenthe U.S. population andthe
Mexico population would most likely be beneficial.Although a carrying capacity
of 300 individualsmightbe as likely to ensuresimplesurvival asacarrying
capacityof 500, only at carrying capacitiesat or above500would the long-term
geneticdiversitygoalbe likely to beachieved(DefendersofWildlife 1998).

I
0
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In termsof stochasticproblems,largervertebrateswill almostcertainlyneed
S populationsizesofseveralhundredanimalsto remainviable(Bal!ou eta!. 1989).
• Dispersionof populationsis alsoimportantto guardagainstcatastrophes.
S
• Military Activities
S In 1993,The Wilderness SocietyandtheSierraClub filed suitagainsttheU.S.FishandWildlife Serviceregardingthecompatibilityof secondaryuses.Cabeza
• Prieta NWRwasnamedfor permittingmilitary low-level flights over the refuge
• (seeFigure7). An Environmental Impact Statementwasprepared that
• addressedthe impact of military activities on Sonoranpronghorn at the Arizona

S portion of the Yuma Training RangeComplex, which encompassesthe western
half of CabezaPrieta NWR.

S
• A March28, 1997,Interim Biological Opinionfor “Monitoring High Explosive
• Hills ofNorth andSouthTacticalRangesofBarry M. Goldwater Range(BMGR)
• AssociatedWith ContinuedUseofGroundSurfaceandAirspacefor Military

Training Activities WhichMay Affect theEndangeredSonoranPronghornUntil
O September1, 1997,” foundtheeffectsof theproposedactionnotlikely to
5 jeopardizethecontinuedexistenceoftheSonoranpronghorn.Reasonableand

prudentmeasuresaddressedwere:

S • minimizing impactsof military activitieson Sonoranpronghorn;
• • minimizing habitat loss,degradation,or fragmentation;and,
• • monitoringincidentaltakeresultingfrom theproposedaction.

Termsandconditionsaddressedwere:

• • designatingapointofcontact;
• briefing range users;

O • collectingandanalyzingcontaminants;
• restrictingvehicleoperations;

• • limiting newsurfacedisturbance;
• • minimizing erosion;
• • preventingpollution;

• low speed limits; and,
• submittinganannualreport(U.S.FishandWildlife Service 1997a).

• In August 1997 a Biological Opinion by the PhoenixEcologicalServicesField
Office of theService,issueda “not likely to jeopardizethecontinuedexistenceof

S theSonoranpronghorn”determinationfor the“useof ground-surfaceand
airspacefor military trainingon theBarry M. Goldwaterrangewhichmayaffect

S theendangeredSonoranpronghorn.”Thisopinionstemmedfrom thediscovery
• of Sonoranpronghorndrinkingwater andspendingconsiderabletime on South
• andNorthTacticalRangesof theGoldwaterAFR wherehigh explosivebombs
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aredropped.Air ForcebiologistscleartheNorth andSouthTacticalRangesby
checkingfor pronghorn. If anypronghornaresightedon thetacticalranges

S before missions,then thosemissionsare either relocated or rescheduled.The
5 reasonableandprudent measuresincludedwere:

S
• to minimize impactsof Air Force activities on Sonoranpronghorn;
• to minimizehabitat loss,degradation,andfragmentation of Sonoran

S pronghornhabitat;
5 • to monitorandstudyreactionsof Sonoranpronghornto military activities
• on theGoldwaterAFR;and,

I • theAir Forcewill provideameansto determinethelevelofincidentaltakethatactuallyresultsfromtheproject(U.S.FishandWildlife Service
5 199Th).

S In compliancewith the above-mentioned1997Biological Opinion,the Air Force
begancontractinganoisestudyproject.TheOctober1997draftNoiseStudy

• WorkPlanwasdevelopedto evaluatethelong-termeffectsofmilitary aircraft
5 nOiseon theSonoranpronghorn,including reproductiveeffectsandeffectson
5 fawn survival. Thenoisestudybeganin 1998.TheCWGis overseeingthis

contractwith LukeAFB andLt. Col. Bob Kull of RandolphAFB, who hasan
extensivebackgroundin investigatingwildlife/military noiseinteractions.

5 Water
5 Artificial waters should be evaluated to determinetheirpotentialuseby Sonoran

pronghorn.Factorsfor considerationinclude,butarenot limitedto, designand

S
construction,placementandutilization in termsof seasonaldistribution,
accessibilityin relationto surroundinghabitat,andlikelihood ofattractingother

5 competingungulatesandpredatorssuchascoyotes,mountainlions andbobcats.
5 An EnvironmentalAssessmentonanexperimental,temporarywater

development(at thesouthwestcorneroftheSierrasPintason CabezaPrieta
NWR) wasdistributedin 1996to evaluatetherelationshipbetweenSonoran

S pronghornandfree-standingwater.Recruitmentdatais to becollectedfrom
5 collaredpronghornandalsofrom aerialsurveydata.TheEnvironmental

Assessmentwill be releasedfor public scopingafterit is revised.

Fence Removal
5 By 1989, CabezaPrietaNWR removedall livestockfencingaround
S drinkers/guzzlerson the refuge asliteraturereviewsuggestedpronghornare
5 wary of small enclosures.Approximately20km ofthefenceseparatingCabeza

PrietaNWR andOrganPipeCactusNM hasbeenremovedto facilitate

I
pronghornpassage.In 1997-1998,OrganPipeCactusNM modifiedits northern
boundary fence (borderingBLM) to bemorepronghornpassablewith an

I unbarbed lower strand setat 45-50cmabovethe ground.
S
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IMexico

Oneoftwo problemsdiscussedin the1982planwastheeconomicdevelopment
andconsequentdegradationofpronghornhabitatin Mexico.TheCES(1990) I
reportedthatextensivecattleraisingcauseddamageto Sonoranpronghorn I
habitataswell asto habitatfor otherherbivorousmammals,suchasdeer. a
Biologistsfrom CESworkwith thelocalpopulationthroughoutSonoran
pronghornhabitatandin surroundingareasin effortsto deterillegal hunting.
Thesebiologistsreportedthatwithin thelast 3 years,illegal huntinghas
decreaseddueto thepresenceof CESbiologistsin theseareas.Population
estimateson Sonoranpronghornin Mexicoarenot availableto evaluateSonoran
pronghornresponseto decreasesin hunting.

I
International Sonoran Antelope Foundation I
In November1990, theInternationalSonoranAntelopeFoundationwas a
establishedby theCampFireConservationFundbasedin Phoenix,Arizona.
This was createdto “retrievefrom theedgeof extinctionasubspeciesof the
Americanpronghornantelope.”In anattemptto assistwith fundingrecovery I
effortsin theU.S.andMexico,wildlife artistPaulBosmandonatedapastel I
pictureof Sonoranpronghornthatwasmadeavailablefor saleto thepublic a
throughtheFoundationandby othermeans.Publiceducation,throughmedia
andprintedmatter,aboutSonoranpronghornhasbeendiscussedby the
Foundation. I

I
Phoenix Zoo
In 1989,AGFD andthePhoenixChapteroftheSafariClub International
discussedprovidingfundingto constructaSonoranpronghornfacility at the
PhoenixZoofor purposesof captivebreeding.Thezooexpressedinterestin
developingaSonoranpronghornexhibit. Thezoocontinuesto be interestedin
recoveryandis willing to workwith theCWGon captivebreeding.

Potential Future Recovery Efforts I
Thegreatestconservationmeasureallowing Sonoranpronghornto persistis the I
existenceof thelargeunsettledhabitataffordedby theCabezaPrietaNWR, 1
GoldwaterAFR, BLM landsnearAjo, andOrganPipeCactusNM. Maintaining a
theremote,seldom-visitednatureofthefederallandswill continueto allow for
thenomadicmovementswhichappearto becrucialstrategyfor survivalin this
areaby movinggreatdistancesin searchofephemeralresources.Expanding I
presentusedrangeeastof Highway85 andnorthof Interstate8 might proveto I
bethemosteffectiverecoveryeffort. a
Research:Studyproposalsregardingfoodplotsarebeingpursued.Foodplots I
mightassistrecruitmenteffortsby aidingin dryperiodsandcouldalsobeused I

a
I
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S to attractpronghornawayfrom thetacticalrangeswherepotentiallyharmfulactivitiesoccur.
S
5 Theevaluationof coreuseareasandforagespecieshasbeendoneby AGFD with
• useoftheGeographicInformationSystem.In thesummerof 1993,datawas

gatheredonvegetationdensityandstructureon GoldwaterAFR, CabezaPrieta
5 NWR, andOrganPipeCactusNM. Locationalvegetationinformationwithin
S Sonoranpronghornhabitatin theU.S. isdocumentedonweeklyaerialtelemetry
5 flights since1994.As partof this investigation,avegetationmapof Sonoran
• pronghornhabitatis beingpursuedby theCWG.

I Fecalpelletanalysis,collectedby AGFD ongoingsince1994, shouldprovide
5 someinformationonwhatplantspeciesaremoreor lessimportantin Sonoran
5 pronghorndiet for bucks,does,andfawnsatvarioustimesoftheyear.More than

I 200foodhabitstudieshavebeenconductedduringthepast50 yearsregarding
pronghorn. However, these studies involved a variety of techniques and the

I findingsoftenwerenot comparable(Sundstromet al. 1973,Yoakum1990).To
5 provide consistency for comparisonin futurestudies,Yoakum(1990)listed
• guidelineswhichmightbe ofassistancefor Sonoranpronghornfoodhabits

studies.

I Aerial Surveys:Theevaluationof infrared aerial surveys by the CWGis
5 plannedfor late 1998.Theseflights canbecompletedat 1,500ft AGL, which
• would decreasedisturbancecomparedto thepreviousflights by Cessna182s,and

I 208sthatwereflown at200ft AGL accordingto theline transectmethod.InMexico,arangewideaerialsurveyisneededfor Sonoranpronghorn.

5 Military Overflights: The CWGhasastudyproposalto investigateWTI
• regardingSonoranpronghornusingcomputermodeling.Literaturehas

S
suggestedhabituationtakesplaceregardingover-flights(Workmaneta!. 1992).
Furtherresearchis neededon cumulativeeffectsofmilitary low-level activities

S andrecruitmentoverextendedperiodsof timein conjunctionwith otherfactors
5 such as drought.

Discussionswith themilitary couldstartto addressseveraltopics:continuation
S of themilitary noiseeffectsstudyonSonoranpronghornon CabezaPrietaNWR
S to includeWTI andMTRs aswell ascontinuingthestudyon North andSouth
5 TacticalRangesto evaluatemaintainingtheceilingat 1,500ft AGL overthe

refugeat all timesto minimizedisturbanceto all refugewildlife; experimenting
with foodplots;andminimizingpublicaccesson GoldwaterAFR andtherefuge

S from March 1 to April 15 in pronghornhigh useareasorknownfawningareas.
S

Theeffectsofmilitary activitiesonairfields,plywoodvehicles,andmetalconvoy
targetsin thetacticalrangeson LukeAFB needto be evaluatedregarding
potentialthreatsto Sonoranpronghorn.Hervertet a!. (199Th)suggestedan
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attractionto airfield andHigh ExploreHill targetby theavailabilityof forbs,
water,andunrestrictedvisibility.

CabezaPrietaNWR andGoldwaterAFR couldjointly developaneducational
Sonoranpronghornbrochureto inform public andagencypeople(targetingthe
usersof pronghornhabitat)on thesignificanceof anendangeredspeciesandto
defineharassment.Coordinationeffortscouldincludeprovidingyearlypublic
andagencyeducationprogramson Sonoranpronghorn.

Water: Artificial waters could beevaluatedthatcouldpotentiallybeusedby
Sonoranpronghornin theirhabitatrelativeto theiraccessibility,design,
competitionwith otherspecies,suchasdeeror mountainlion, andlocation(if
locatedwherepronghornmightneedfree-standingwaterin thedriestpartof the
yearorwhendoesarelactating).Artificial waters, such as the Antelope
paraboliccollector,couldbeexperimentedwith to makewatersappearmore
naturalto Sonoranpronghorn.Artificial watersshouldalsobeevaluatedfor
possiblyexistingaspredatortraps.

I
In 1996,utilizing apredatorcontrolprogramduringtimesof continueddrought a
wasdiscussedat CWGmeetings.CWG membersagreedto completethe
necessarycompliancepaperworkandpublic scopingto havethisprogram“on the
shelf’ andreadyto useif andwhenneeded. I

a
Mexico: OnJune10, 1993,thePinacateNationalParkwasgivenofficial a
designationasaNationalBiosphereReserve.Thereserveencompassesmuchof
theSonoranpronghornhabitatin Mexico andalsobordersCabezaPrietaNWR
andOrganPipeCactusNM in the U.S. Theselandswerediscussedin areport I
by CES(Montijo andSanchez1993)aspartofregionalplanningfor sensitive I
species such as Sonoran pronghorn. a
The1997Letterof IntentbetweentheU.S.DepartmentoftheInteriorandthe I
Secretariatof Environment,NaturalResources,andFisheries(SEMARNAP)of I
Mexico for JointWork in NaturalAreason theborderincludesjoint research I
andresourcemanagementprojectsfor Sonoranpronghornwith CabezaPrieta
NWR, OrganPipe CactusNM, AGFD, andthePinacateBiosphereReserve.
Meetingsbeganin 1997to prioritize andcontinuewith ongoingprojects. I

I
Trail Closure: CabezaPrietaNWR will beginto evaluateclosureof some I
administrativetrails in pronghornhighuseareas,whichwill decrease a
harassmentof Sonoranpronghorn.

Habitat Restoration:Restorationof suitablehabitatalongportionsoftheGila I
Riverneedsto be investigated.Providingcorridorsto theriver corridorcould I
providehabitatthatwasonceavailableto theSonoranpronghorn. a

I
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CrucialforagingareassuchasthePintaSandsneedevaluationof non-native
plantinvasion,whichmaybereplacingnativeSonoranpronghornforageplants.

5 Reintroduction:TheCWGhasbeguninvestigatingcaptivebreedingto usein
conjunctionwith reintroductioneffortswhendeemedfeasible.TheCWGhas

S begunto evaluatesomeof thehistorichabitatfor potentiallyintroducingnew
populationsof Sonoranpronghorn.Guidelineshavebeendevelopedregarding

S otherspeciesof pronghornotherthanSonoran.In 1980,TerryPlummer,BLM
5 AreaManagerin Riverside,California,expressedinterestin a reintroductionin
• Californiabasedonhistoricdistribution.In the1990s,theCGFD,Sacramento

Office, beganparticipatingin CWG meetingsto discussfuture relocation
5 possibilities.Historichabitatoutsideofhistoric rangeshouldbe investigatedif it
S is decided it might be significantto recoveryefforts.Buteventhoughhabitats
5 mayseemsuitable,theremaybephysiologicalorbiological reasonswhy these
• areaswerenotorarenotpresentlyusedby Sonoranpronghorn. If there is

historichabitat,evidenceof pastor presentuseby Sonoranpronghornshouldbe
S determinedbeforeconsideringtheareafor futureuse(J.Boggs,pers.commun.).
• Suitablehabitatmaybe isolatedfrom thehistoric range.

I Historic rangeandhabitatinformationisneededfor evaluatingandprioritizing
reintroductionsites.Increasingthenumbersof pronghorn in presentlyused

I habitatspossiblyin CabezaPrietaNWR couldbe investigatedrelativeto
5 carryingcapacity.Populationmonitoringhasbegunto revealthelevelof use
• certainareasreceiveby pronghorn.TheColoradoDivision ofWildlife developed

S oneofthe first proceduresfor determiningpotentialsuitability of areasfor
translocations(Hooveret a!. 1959).TheInternationalUnion for Conservationof

S NatureandNaturalResources(1987)summarizedthesamecriteriaasa
5 feasibility study,preparationphase,releaseor introductionphase,andfollow-up
• phase.The latteroftenhasbeenneglected;feasibility studiesandpreparation

phaseshavebeeninadequatein manycases(O’GaraandYoakum1992).

I Becausereintroducingpronghorninvolveslargeamountsofeffort, time,and
• funding,it is recommendedthatdetailedfeasibility studiesandmanagement
• plans bedevelopedbeforetranslocationis seriouslyconsidered.Reintroduction

S goalsshouldaddressthequestionofestablishingaviableherd.Relocatedherds
thatincrease20 to 30percentwithin 5 to 10yearsafterreleaseareindicativeof

I herdsthatarerespondingto suitablehabitatconditions.Franklin(1980)
5 considered50 breedingadultsastheminimumfor aviablepopulation.A

reintroductionofSonoranpronghorncouldbe attemptedwith no lessthan20

I
animalsto starta founderherd.Populations(presentlyestimatedat 164; Hervert
eta!. 1997a)would haveto increaseto considerreintroductionefforts.

S
Somefactorsto considerfor reintroductionsitesare:What causedtheanimalsto
becomeextirpated?Do factorsresponsiblefor theireliminationstill exist?Has
thehabitatorotherconditionsbeenalteredsomuchthatpronghornhabitat
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requirementsareno longermet?Do currentlandusesandlandownersfavor
reintroduction(O’GaraandYoakum1992)? a
At times,sportingorganizations,conservationgroups,or local governments I
recommendtranslocatingAmericanpronghorninto areasnot capableof a
sustainingherds.Suchendeavorsresultedin the lossof animalstransportedto
Florida and Hawaii. Analysis of these two casesdisclosedthattheproposedsites I
didnot meetAmericanpronghornhabitatrequirements.Ignoringbasic I
biological requirementsresultsin eventualdeathoftranslocatedanimals,high a
expenditureof publicfunds,andanegativereactionby thepublic (Yoakum
1978).Similarunsuccessfultranslocationshavebeenmadeinto areasof
unsuitablehabitatin otherstatesandin Mexico. Likewise,mixing of significantly I
differentpopulationsorsubspeciesmight precipitatetheextinctionofa I
subspecies. a
A recent1998collaringof Sonoranpronghornwith low ambientair temperatures
(60 to 70 °F)resultedin highbody temperatures.Since1994,questionshave
repeatedlyarisenregardingtheeffectofhandlingandcollaringSonoran
pronghorn.Someofthe1994mortalitieswerethoughtto beattributedto
exertionalmyopathy.A widevarietyofspecieshavebeencapturedby net-gun
with generallygoodresults,thoughon occasionexertionalmyopathyhasbeena
complicatingfactor;pursuittimeis likely amajorfactor(Williams andThorne
1996).ChalmersandBarrett(1974)believedsub-lethaleffectsof stressmaybe
highly detrimentalto thepronghorn’swell-being.ChalmersandBarrett(1982)
consideredhyperthermiaandmetabolicacidosisto beof centralimportance.
Metabolicacidosisismostseverein animalspursuedrapidlyoverashort
distance and is less severe in animalscapturedafteramoreprolongedbutless -

intensechase(HarthoornandVan DerWalt 1974).McNay(1980)reportedthat
doeswith latefawnsanddoesin latepregnancywerehighly reactiveto anyform
ofharassmentandthatpregnantdoesmovedoutof afawningareawhencattle
movedin. a
G. Strategy for Recovery I

.1
CWGmemberscompletedaCharterin 1998 to moreclearlyaddresshow a
meetingsandrecoveryprojectswould progress.This charteraddressesthat
CWG memberswill prioritizeandcritiqueall proposedprojectsto ensurethat
projectsaredirectedtowardsrecoverygoals.TheCWGcoordinateswith I
technicalspecialiststo provideor obtainexpertiseonparticularaspectsof a
recoveryprojects.Since1998,theBarry M. GoldwaterExecutiveCommittee a
overseestheCWGwhile theServiceis theprimaryagencywhich regulates
endangeredspeciesrecoveryactivitiesthroughSection7 of theEndangered
SpeciesAct. I

I
I

34 I
I
a



S
I
I: ~s revision of theSonoranPronghornRecoveryPlanaddressesthefollowing:
I 1. Additionalinformationregardinghomerange,movements,anddiet has
5 beenobtained,buthabitatandwateruseneedsto befurtherstudied.

2. Revisedrecoverygoalobjectivesandupdatedpopulationestimates;
S recentpopulationdecline.
S
5 3. Potentialeffectsof droughtcoupledwith predation.

4. Investigationof foodplots to enhancepresentlow populationlevels.

• 5. Military projectsdirectedtowardsrecoverygoals.

6. Draft resultsof the1996PopulationViability Assessment.

S 7. Investigation of suitable transplant sites within historicrange/habitat.
S
• 8. Captivebreeding.

I
I
•
S
S
S
S
I
S
S
S
S
S
S
I
S
S
I
I
S
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II. Recovery

A. Objectives and Criteria

I Objectives
5 The 1982RecoveryPlanstatedasits objectiveto “maintainexistingpopulation
• numbersanddistributionof Sonoranpronghornwhile developingtechniques

I whichwill resultin a U.S.populationof 300 animals(averagefor a5-yearperiod)
ornumbersdeterminedfeasiblefor thehabitat.”Therecoverygoalnumberhas

• beenrevisedto reflectsignificantnewlife history informationlearnedabout
5 Sonoranpronghorn.Theobjectiveof thisplanrevisionis to reachanestimateof
• 300adultpronghornto initially downlistthesubspecies.This is furtherdiscussed

belowin theCriteriasection.

S Mostparticipantsof the1996PopulationViability AssessmentWorkshopagreed
5 thatmaintaininggeneticdiversityof atleast95 percentof thecurrentpopulation

shouldbetop priority, secondonly to speciessurvival.TheVORTEXanalysis

S
indicatedthatif carryingcapacitywasmodeledatlessthan500individuals,most
scenariosresultedin maintaininglessthan90percentgeneticdiversity.

• Althoughacarryingcapacityof 300individualsmightbe aslikely to ensure
5 simplesurvivalasacarryingcapacityof500,only at carryingcapacitiesat or

above500would thelong-termgeneticdiversitygoalbe likely to beachieved

I
(DefendersofWildlife 1996). In thesummaryof modelingresults,therisk of
ultimateextinctionroserapidlywhenthepopulationdroppedwell below100

S animals.At thepointwherethepopulationestimatereaches300adult
5 pronghorn,downlistingthespecieswould thenbesuggested.Thestatusof the

subspecieswould thenbereevaluatedafterthesuggested5-yearmonitoring
period.

S Criteria
5 TheSonoranpronghornwill beconsideredfor reclassificationfrom endangered

to threatenedwhen:

1. Thereareanestimated300adult Sonoranpronghornin oneU.S.
S populationandasecondseparatepopulationis establishedin theU.S.and
5 remainsstableovera5-yearperiodor

2. Numbersaredeterminedto beadequateto sustainthepopulation
5 through time. If the following actionsarecompletedsuccessfully,
S downlistingto threatenedis anticipatedby theyear2005.If adverse
5 conditionsprevail through2005,this recoverygoal timetableshouldbe

evaluatedandrestated.

S
S
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B. Narrative for Recovery Actions
1. Enhancepresentpopulationof Sonoranpronghornto reachrecovery I

goalof 300 adults.Decreasefactorsthatarepotentiallylimiting I
populationgrowth. a
1.1 EnhanceSonoranpronghornnumbersthroughfawnrecruitment.

1.2 Increaseadultandfawnsurvivalthroughhabitatenhancement I
investigationoffoodplots,waterdevelopments,andestablishmentof a
jumpingcholla. I

1.3 InvestigaterelationshipbetweenSonoranpronghornandwater. I
I

1.4 Investigateeffectsof predationon Sonoranpronghorn,especiallyin a
timesof drought.

1.5 Protectpresentrange. I

1.51 Protectpresentrangefrom disturbance,habitatmodification,
and impedimentsto movementsto allow continuedseasonal
migrations.

1.52 Investigatepreferredhabitat.Determineareaspreferredfor
pronghornactivitiessuchasfawning,movementcorridors,
bachelorgroups,etc.,andseasonalityoftheseusesso land
managerscanminimizedisturbanceto pronghorn.Once
preferredhabitatsareidentified, investigatepreferredforage
specieswithin theseareasto evaluatewhethersupplemental
foodplotsmightenhancethepopulationnumbersin timesof
droughtor low forageproduction.Completeavegetationmap
thatincludesall pronghornhabitat.

I
1.53 Investigateexpansionof presentrangethroughbarrierssuch ~1

aseastof Highway85, southof Highway2 in Mexico,northof
Interstate8,WelitonCanal,fences,agriculture(portionsof the
Wellton-MohawkIrrigationandDrainageDistrict) to Gila I
Riverhistoricalhabitat.Investigateprovidingcorridorsto and I
managementof LowerGila Riverto maintainsufficient
instreamflow to seasonallyflood andregeneratevegetation
growth.

1.6 Investigatepotentialcompetitionin areaswherelivestockoccurin
Sonoranpronghornhabitat.If competitionoccurs,evaluate a

I
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decreasinglivestocknumbersto eliminatenegativeeffectson

Sonoranpronghorn.

1.7 Investigateeffectsofmilitary activitieson Sonoranpronghorn.

1.71 Identify critical useareasandworkwith military to decrease
S negativeeffectson Sonoranpronghorn.Identify fawning,
S preferredhabitat,movementcorridors,forageareas,etc.,and
S continue to work with military for maximumprotection

possiblefor theseareas.

1.72 Investigatemilitary activitiesthatcouldbeaffecting
pronghorn behavior. Work with military to obtainthehighest
flight ceilingspossiblefor trainingroutesoverpreferred
Sonoranpronghornhabitat.Removemilitary ordnancein areas
thatpresentsadangerto Sonoranpronghorn.

• 1.73 Establisha long-terminvestigation(long-termto include
• periodicnaturaleventssuchasdrought)to evaluateeffectsof

I military activitieson Sonoranpronghornbehavior.Obtaina
noiseprofilemapfor military activitiesoverSonoran

S pronghornhabitatto helpmanagersassessrequestedchanges
5 in military training exercises.

I
1.74 MaintaintheupdatedMemorandumof Understandingbetween

theU.S.Air ForceandtheU.S.FishandWildlife Service.
I Pursuesharedfundingandresearchefforts.

I
• 1.8 Minimizehumandisturbance.

5 1.81 Investigateseasonalclosuresof certainareas(e.g.,PintaSands
S on CabezaNWR andfawningareasin OrganPipeCactusNM
5 backcountry)to decreasedisturbanceto foraging/fawning

pronghorn.

• 1.9 Determineeffectsofdiseaseandparasites.
S
5 1.10 Establishemergencyprotocolsfor sickor injuredanimals.

1.101 Maintainupdatedveterinariancontact.ThePhoenixZoo
S veterinarianispresentlythecontactfor injuredordeceased
• pronghorn. Provide backup as necessary.
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1.102 Keepnecessarymaterialsavailablefor medicalsituations
and/orsalvageof specimenparts.ThePhoenixZoosupplies
necessarymaterialsfor salvagefrom carcasses.

1.103 Notify CabezaPrietaNWR immediatelyoffatality/crisis
situations. a

1.11 Determineaminimalviablepopulationestimatethatwill sustain I
acceptablelevelsof geneticdiversity. a

2. Establishandmonitornew,separateherd(s). 1

2.1 Investigatecaptivebreedingprograms.Captivebreedingcouldbe I
used to create breeders to produceanimalsfor geneinteractionand/or a
to produceanimalsto augmenttransplantedorreintroduced
populations.

2.11 Determinenumberandsexof selectedanimals.Select
minimumnumber.If mortality occurs,determineif
replacementfrom thewild populationcouldoccur.Offspringof
captive-bredanimalscouldbereleasedto thewild.

2.111 Considercaptivepopulationdemographicsandgenetic I
requirements. a

2.112 Considercaptivepopulationsizerequirements. I
I

2.113 Considerhusbandryrequirementsandguidelines. I

2.114 Considercaptivespaceavailability.

2.12 Decidetype ofphysiologicmonitoringto conduct.Decidewhat I
unknownfactorsof life historycanbeevaluatedwhileanimals I
arein captivity.

2.13 Considerhand-raisingfor separatecaptivegroups.Hand- I
raisingmightprovidefor intensivemonitoringof physiological I
factors,maintainingageneticstock,evaluatingimplicationsof I
captivehabituationssuchasdependenceonwater,andfor
purposesof apermanentlycaptivegroup.

2.2 Evaluateandprioritize reintroductionsitesin historichabitat.
I

2.21 Determineevaluationtechmques.Userecentliteratureto
evaluatetechniquesapplicableto theSonoranpronghorn.
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2.22 Determinehabitatcriteriafor reintroductionbasedon habitat

• usepreferenceslearnedfrom collaredSonoranpronghorn.
2.23 Providefor public inputinto reintroductionprogram.

2.24 Determinehabitatstatusatreintroductionsites.

2.241 Reviewpredatorstatusrelativeto pronghorn.
Determinedesiredresultsandmanagefor these.

2.242 Determinenecessityfor fencing.

2.243 Determinestatusandavailability ofpreferredforage.

S 2.244 Determineif wateravailableatreleasesitesis
sufficient.

S
• 2.25 Determinelegalaspectsof reintroduction.Workwith local
• agenciesandcomply with legalresponsibilitiesto providefor

successfulherdmanagement.

S 2.3 Transplant
•
• 2.31 Criteriafor age,sex,andherdsizeselectionwill needto

S
considerleastimpactonhostpopulationandoptimumchances
for successoftransplantedherd.

S
2.32 Reviewcapturetechniquesfor Sonoranpronghorn,updating

andusinginformationfrom pastcollaringeffortsto minimize
harmfuleffectsto individualSonoranpronghorn.

S 2.33 Informationonholdingrequirementscanbe investigatedfrom
5 othersubspeciesandshouldbeclearlydecideduponbefore
• implementation.

S 2.34 Researchsuccessfulmethodsof transportationandestablish
S protocolbeforeprogrambegins.

2.4 Ensureconsistent,periodicmonitoringafterrelease.

S 2.41 Identify expectationsof mortality andnatalityratesbefore

S releasewith appropriatemanagementsteps.

2.411 Identify acceptablelevelsoflossesandrelevant
managementstepsfor unacceptablelevels.
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2.412 Identify managementstepsfor expectedand I
unexpectedthreats. I

I
2.413 Documentandevaluatebehaviorandhabitatuse. I

3. ContinuemonitoringtheSonoranpronghornpopulation.Maintaina I
protocolfor arepeatable,comparableandjustifiablesurveytechnique. I

I
3.1 Continuerangewide line transectaerialsurveys. a
3.2 Investigateuseofinfraredaerialsurveys. I

3.3 Investigateotherrepeatable,comparabletypesof surveytechniques. I

3.4 Continuetelemetrytrackingasampleof thepopulation. a
2.5 Continueobtainingandupdatingrecruitmentestimates. I

I
4. Verify taxonomicstatusof subspecies. a

4.1 Evaluateall availablespecimenevidenceanddataregarding I
taxonomicstatus. I

a
4.2 Documentsubspeciesdifferentiation. a
4.3 Determineif additionalinformationis necessary. I

I
I
I
I
I
1
I
a
a
a
I
I
I
I
a
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• IlL Implementation Process

Many individualimplementationplansareneededfor thevariousrecoverysteps
S listedabove,aseachwill beaninvolvedprojectwithin itself.These
5 implementationplanswill containspecificmeasurableobjectivesandactionsthat
• canbetrackedby theCWG.

Implementationplanswill becompletedfor majorprojectssuchascaptive
• breedingor aerialsurveys.Technicalexpertswill beutilized on subjectmatter
• relatedto projectswhentheCWGseesthisasnecessary.

S Discussionanda listing for managementplansspecffical!yfor pronghorn,their
habitat,andenhancementofrecoverywill soonbeavailable(YoakumandOGara,

• in prep.)andmightbevaluablein Sonoranpronghornrecovery.
•

SeeImplementationScheduleon following pages.
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Taxonomy of the Sonoran Prorighorn

Over the last quarter century, I have examined 13 specimens (skulls) from the
generally accepted range of the Sonoran pronghorn antelope (Anti1oc~p~
america~na sonoriensis). and that were sent to the U.S. National Museum of
Natural History. These include: the type adult female from northwestern Sonora
and a second female. taken at Crittenden. Arizona. also assigned to
sonoriensis by the describer (Goldman. Proc. Biol. Soc. WashIngton. 58:3-4.
1945); three juvenile males and one adult male taken in 1969 in northwestern
Sonora and assigned by John Paradiso and I (J. Mammal. 52:855-858. 1971) to
sonoriensis: an adult male from Organ Pipe Cactus National Monument and two
adult females from Cabeza Prleta Refuge that were taken in the 1970s or 1980s.
that I examined in 1988. and that I thought appeared likely to represent the
subspecies ~nexicanaand not sonoriensis: a juvenile male taken near Yuma on 6
July 1989 that I examined in 1995 and thought looked nothing like sonoriensis:
and three males taken in 1989-1990 on Organ Pipe Cactus National Monument. and
that I examined in 1995. finding one (apparently immature) too fragmentary to
assess and the other two (apparently young adults) to generally be more like
mexicana than like sonorlensis.

In general these examinations suggest that the only available specimens that
can definitively be assigned to the subspecies sonoriensis are from Sonora.
Even the female from Crittenden was found by Paradiso and I to be intermediate
to sonoriensis and mexicana. The other Arizona specimens also are either
intermediate in appearance or decidedly unlike sonoriensis. It thus may be
that the part of Arizona within the accepted range of sonoriensi~ Is actually
a zone of intergradation between that subspecies and others. However, it
would be premature to come to that or any other systematic conclusion. If I
were going to begin a serious study of the taxonomic status of sonoriensis, I
would want to look at the entire species Antilocapra americana. to see how
much variation there is within and between different geographically separated
samples, and to determine whether the specimens of southwestern Arizona and
northwestern Sonora fall beyond the range of variation shown by other
populations.

It also would be completely unjustified at this point to state that the
subspecies sonorlensls Is invalid. It was properly described and named by a
knowledgeable authority who determined that it differed substantially from
other recognized subspecies. Indeed, the investigations of Paradiso and I
confirmed that the type specimen is remarkably distinctive in its small size
and other characters, and that the males from Sonora also stand out from other
populations. There is absolutely nothing wrong or unusual about designating a
subspecies or other taxon based on just one or a few specimens; it is done all
the time with fossils. Just to pull out one recent exarrple. Dr. Philip
Hershkovltz. probably the world’s foremost living mammalogist. described a new
species of South Mierican possum, using just one specimen (Fieldiana Zool.
70:1-56. 1992). Until someone publishes a thorough reassessment of
appropriate series of specimens, and comes to a different conclusion that can
be accepted by the mamalogical community. sonoriensis would have to stand.

Ron Nowak
28 August 1995
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United StatesDepartmentof theInterior
FISH AND WILDLIFE SERVICE

Divisionof Law Enforcement
NationalFlab andWildlife ForensicsLaboratory

1490EastMain Street
Ashland,Oregon97520

MEMORANDUM

TO: LauraThompson-Olais,Cabeza-PrietaNationalWildlife Refuge

FAX NO: (520) 387-5359

FROM: Dr. StevenR. Fain,NFWSForensicsLaboratory

FAX NO: (541) 482-4989

DATE: April 25, 1996

SUBJECT: SonoranProughornGenetics

We havecompletedasequencecomparisonofa.portionof themitochondrialDNA control
regionof theSonoranandMexicansubspeciesof pronghornantelope.The comparisonwas
comprisedoftenindividualsofeachsubspecies.We did not observeanyvariationamongthe
.indiidualsselectedto representeachsubspecies(Le., all oftheindividualsofthesame
subspecieswereidentical). Thesubspecieswe comparcdwcredistinguishedby lessthan1%
mtDNA sequencedivergence(Le., 1 substitutionper 185basescompared).

This study shouldbeexpandedto includeasampleof theAmericanpronghomsubspeciesin
order to more fully appreciatemIDNA variationwithin thepronghornspeciesthroughoutit’s
range.

In asecondstudy,a portion of the nuclear SRYgenesequencewascomparedbetweenasingle
Sonoran pronghorn individualandasingleAmericanpronghornindividual. Thegenesequences
were identical.

I hadhopedto befurtheralongin thisworkLaura.,butourcaseloadhaspreventedthis. We plan
to continueas time allows. I hopethatthesedatarepresenta meaningfulcontributionto your
paperandto pronghornconservation.

tN REPLY R!~~.*TO~
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DEPARTMENTOF ThE INTERIOR

F’,ah andWildlife Service

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Adminiebation

PolicyRgardlng the R.cognilionof
DistinctVeflebratePopulation
S.gmen~Under tM Endangered
Speca..Act

AGViCIES: FishandWildlife Service,
InterIor NationalMarineFisheries
Service.NOAA, Commerce.
AC1~QNNoticeof policy.

SUMMARY. The FishandWildlife Service
andtheNationalMarineFisheries
Service(Services)haveadoptedapolicy
to clarify their interpretationofthe
phrase~‘distinctpopula~onsegmentof
anyspeciesofvertebratefishor
wildlife” kr thepuipose.soflisting.
delisting,andreclassifyingspecies
widertheEndangeredSpeciesActof
1973. asamended(16U.S.C.153! ec.
seq.) ~cz).
AOORE.33E3 Thecompleterecord
pertainingtothis actionis availablefor
Inspection,by appointnent.during
normalbusinesshous5attheDtvisio~of
EndangeredSpecies.U.S. Fishand
Wildlife Service,In Room452,
ArlingtonSquareBuildIng, 4401North
FairfaxDrive.Arlington.Virginia.
FO~FURTHER INFORMATiON CONTACT~E.
LaVerneSmith.Chief. Division of
EndangeredSpecies,U.S.Fishand
Wildlife Serviceattheaboveaddre~
(703/358-2171). orRussell3e1]mer.
Chief.EndangeredSpeciesDivision.
NationalMarineFisheriesSer,’ien.1335
East-WestHighway. SilverSpring,
Maryland20910(301/713—1401).
SUPPLEMENTARYINFORMATION:

Badcground
Th. EndangeredSpeciesActof1973.

asamended(16U.S.C. 1531ecseq.).
(Act) requirestheSecretaryofthe
Interioror theSecretaryof Ccnunerce
(dependingonjuxtsdlcrion)to
deterizainewhetherspeciesare
endangeredor threatened.In defining
“species.”theAct asoriginallypassed
lncluded.” ‘anysubspeciesoffish
orwildilfe orplantsandanyother
grv~mof fishor wildlife of thes~e
spe~esorsmallertaxain common
spatialaxmngemencthat interbreed
whenmature.”In 1978.theActwas
amendedso thatthedefinition read
‘~‘ ‘ a anysubspeciesofftshor
wildlife orplants.arid anydistinct
populationsegmentof anyspeciesof
vertebratefish orwildlife which

lnterbreed,swhenmature.”Thischange
restrictedapplicationof this portionof
thedefinition to vertebrates.The
authorityto list a ‘species”as
endangeredor threatenedis thusnot
re~ictedto speciesasrecognizedIn
formal laxononiicterms,but~zends to
subspecies.andfor vertebrate~. to
distinctpopulationsegmenta(DPS’s).

BeceusetheSecreurjmust
determinewhetheranyspecies

isanendangeredspeciesorathreatened
species”(section4(a)(1)).It istroporrant
th~the term “distinctpopulaclan
segment”beinterpretedIn adearand
consistentfashion.Fui’thermore,
Congresshasinsn’uccedtheSea’etax~yto
exercisethisalithority with regardto
DPS’3~a ‘sparinglyandonlywhen
thebiological evidenceIndicatesthat
suchactionis warranted,”(Senate
Report151.96th Congress.1stSession).
TheServiceshaveusedthisauthority
relativelyrarely of over300native
vertebratespecieslistedundertheAct,
only about30 aregivenseparates~is

-asDPSs,
It is Importantin light of theAct~s

requiresnenttousethebeatavailable
scientificInformationin determining
thestatusofspeciesthatdds
interpretationfollows soundbiologleal
principles.Any interpretationadopted
shouldalsobeaimedat carrying~it the
purposesof’theAct (i.e., “ to
provideameanswherebythe
ecosystenisuponwhichendangered
speciesandthreatenedspeciesdepend
maybeconserved,toprovideaprogram
for theconservanonof suchendangered
speciesandthreatenedspecies.andto
takesuchstepsasmaybeappropriateto
achievethepurposesof the~eatiesand
converuiom,setforthin subsection(a) of
this section”(section2(b)).

Availablescientificinformation
provideslittle specificenllghzerunentin
Interpretingthephrase“distinct
populationsegment”This termisnot
commonlyusedinscientificdiscourse,
although“population” isan important
termin avarietyof contexts.For
Instance,apopulationmaybe
drcwnsaibedby asetof experimental
conditions,orIt mayappro3dmarean
Idealnaturalgroupof organismswith
apprwdmarelyequalbreeding
opportunitiesamongitsmembei~,or It
mayreferroalooselybowaded.
regionallydisthbutedcollectionof
organisms.In all cases,theorganismsIn
apopulationaremembersof asingle
speciesor lessertaxon,

TheNationalMarineFisheriesService
(NMFS)hasdevelopeda Policy on the
Definition of Speciesunder the
EndangeredSpeciesAct (56 FR58612-.
58618; November 20. 1991). Thepolicy
appliesonlytospeciesofsainionids

nativeto thePacific.Underthispolicy,
astockof PacificseirnonIsconsidered
aDPS Wit representsanevolunonarily
significantunit (ESU)of abiological
species.A stockmustsatisfytwo criteria
to beconsideredanESTJ:

(1) It mustbesubstantially
reproductivelyIsolatedfromother
consp~flcpopulationunits and

(2) It onastrepresentanimportant
componentintheevolutionarylegacyof
thesp~

Thisdocumentadoptsan
Interpretationoldieterm“distinct
populationsegment”(or thepurposesof
listing. delistirtg.andreclassifying
vertebratesby theU.S.FishandWildlife
Service(PWS)andNMFS.TheServices
believethattheNMFS policy, as
desa’lbedabove,onPacificsalmonis
consistentwith thepolicy outlinedIn
this notice.TheNMFS policy Isa
detailede~erisLonof thisjointpolicy.
Consequently.NMFS wilt continueto
exerciseitspolicy with respectto
Pacificsairnonids

TheServices’draftpolicy on this
subjectwaspublishedon!~ecember21.
1994 (59 FR65385)andpubliccomment
wasinvited. Afterreviewof comments
andfurthercvnsldesarlon,theServiem
adoptthepolicy asissuedin draftform.

SunirnaryofCommentsand
Recommendations

TheServicesreceived31 lettersfrom
IndMdualsandorgani~&xis
commentangon thedraftpolicy.In
addition,sincepublicationofthedraft
policy,theNationalAcademyof
Sciences,NationalResearchCouncil
CIRC),haspublisheda reporttitled
“ScienceandtheEndangeredSpecies
Act,” preparedby a conunittec
appointedby theAcademyatthe
requestofseveralmembersof Coripi~.
This reportIn partexaminesthe
definitionof“species”undertheAct.
andendorsesthe recognitionof

-sdenti&ailyidentifiedevolutionary.
waits for conservationpurposes.It
discussestherecognitionofDPS’sin
termsof’~dlstInctheness,”whidi Is
cansistentwith theconceptof
“d.1saetenes~”aspresentedin thedaft
policy exceptthatitwould not
recognizean internationalpolitical
boundaryto delimit aDPS.The
conunitteenotedthat “Althoughthere
canbegoodpolicy reasonsforaudi
delineations,therearenorsowed
scientificreasonstodelineatespecies
only In accordancewith political
boundaries,”TheServicesagreethatthe
haclu.sionof Internationalboundariesin
determiningwhetherapopulation
segmentisthsa’eteissometimes
undertakenasamatter’of policy rather
thanscience.Althoughthecon~i~ee
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expressedthebeliefthatapplicationof
a distinctivenesstest(analogousto the
standardof dlsaetenessin thepolicy)
wouldadequatelycan)’outthe
congressionallnsmactionthatthe
audiontyto addressDPSSbeexercised
spaiingly,theServicescontinutto
believethatajudgementregardingthe
significanceof anyunitfoundtobe
discateIs necessaryto complywith
congressionallntenL

Respondentspresentedawide range
of opinionregardingthe recognitionof
DPS’s.Somearguedthatthedraftpolicy
wouldbetoo ges~ictiveandmakeIt
dlmenJ.tor Impossibleto protect
importantelementsof biodlvezsity
othersmaintainedthatthedraftwasnot
resaictiveenoughandWouldallow the
Servicesto extendprotectionto entities
neverintendedto beeligiblefor
prorecr.tonundertheAct.A few
rrpondentsquestionedtheneedforany
r licy frameworkandadvocatedcase-
by.casedeterudnadonsoftheeligibility
of entitlesfor listing undertheDPS.
provision.TheServicescontinueto
believethattheAct will bebest
adnalrilsteredIf thereIs ageneralpolicy
frameworkgoverningtherecognitionof
DPS’sthatcan bedisseminatedand
understoodby theaffectedpublic.

Severalrespondentsquestionedthe
relationshipofthedraftpolicy to the
NMFS policy regardingsalmonids.The
ServicesbelievethattheNMPS policy

• for salmonidsis consistentwith the
gest~ralpolicy outlinedinthis notice,
althoughthesalmonidpolicyis
fonnulazedspecificallyto addressthe
biologyo(thisgroup.Several
respondentsalsoquestionedtheuseof
qualifyingwordssuchas“significant”
or“markedly” In thepolicy. The
ServicesIntendedthesewordstohave
theircommonlyunderstoodsenses.At
thetime anydistinctpopulationis
recognizedccnotrecognizedthe
reasons(orwhich it Isbelievedto
satisfyornotsatisfythecondinornof
thepolicywill befully explained.

Severalrespondentsmaintainedthata
policyof this naturerequiredadoption
underrulemakingproceduresof the
AdministradveProcedureAct. The
Servicesdisagree,andcontinueto
regardthepolicyasnon-regulatoryIn
nature.Specificrecommendations
advancedbyrespondentsare
paraphrasedandrespondedto below.

OnlyPull Speciesare Genethmily
DistinctFrom oneAnother,andListing
ShouldOnly beExtendedto These
Ceiaeuc.allyDistinctEntities.

Restrictinglistings to full caxonomic
specieswould rendertheAct’s
definition of spectes.whichexplicitly
IncludessubspeciesandDPS’sci

vertebrates,superfluous.Clearly,the
Act is imendedto authorizelisting of
someentitiesthatarenotaccordedthe
taxonomicrankofspecies,andthe
Servicesareobugedto interpretthis
authority inaclearandreasonable
manner.
TheServicesShouldFocuson Genetic
DisdnajressinRecogrsithiga Distinct
PopulationSegment.Conversely.Some
RespondentsBelievedThereShouldbe
NoRequirement Thata DPSbe
GeneticallyDifferentiatedor
Recognizableforit tobeFl’otaaed
UndertheAct

Thereappearstobe adiversityof
understandingregardingthepurposesof
theAct, with someindividualsviewing
It asdirectedalmostexclusivelytoward
thr ron.ser~’~donofuniquegenetic
r~uugcáwuij otherIndividuals
emphasizeirssratedintr.ndoriof
conservingecosystems.Thisdiversity of
viewpointsisreflectedIn comments
addressingthe roleto beplayedby
geneticInformationIn thedraftpolicy.
TheServicesunderstandtheAct to
supportinterrelatedgoalsof conserving
geneticresourcesandmaintaining
naturalsystemsandblodiversityovera
representativeportionoftheir historic
occurrence.Thedraftpolicy was
intendedtorecognizeboththese
Intentions,butwithoutfocusingon
eitherto theexclusionoftheother.
Thus,evidenceofgeneticdistinctness
orof thepresenceofgenetically
determinedtraitsmaybe importantIn
recognizingsomeDPS’s,but thedraft
policy wasnotintendedto always
specificallyrequir.this kind of
evidenceinorderforaDPSto be
recognized.The£511policyof NMPS
alsodoesnot requiregeneticdatabefore
anESUcanbeidentilied.Thusin
determiningwhetherdietest(or
discretenesshasbeenmetwider the
policy,theServicesallow butdonot
requiregeneticevidenceto beused.AZ
leastonerespondentevidently
understoodthedraftpolicyto require
thatgeneticdiswicmessbe
derncnsn’aredbeforea DPS couldbe
recognized.andcriticizedthedrafton
thatbasis.As explainedabove,thiswas
neverIntended.
TheElementsDesa’iblngReasonsfor
Coxaszdennga PopulationSegment
SignL~cantShouldbeLaid Our
Compreirenslv.ly.RatherThan
Presentedasan Open-Ende4Setof
Examplesasin theDraftPolicy

TheServicesappreciatetheneedto
makeapolicy on thissubjectas
completeandcomprehensiveas
possible,but continueto believethatIt
is notpossibleto describein advanceall

thepotentialattributesthatcouldbe
consideredto supportaconclusionthat
aparticularpopulationsegmentIs
“significant” in termsof thepolicy.
Whena distinctpopulationisaccepted
orrejectedfor reviewpursuancea
petitionorpruposedfor listing or
delisting.theServicesIntendto explain
In detailwhyit is consideredtosatisfy
boththediscretenessandsignificance
testso(the.pcllcy.

In AssessingtheSignificancecia
PotentialDl3ZinctPopulationSegma*.
theServicesShouldFocusonAte
Importanceto theStatusoftheSpecies
to Whichiclelnogs.AlLemadvsIy~the
ServicerShouldEmphasizethe
knportanceciaPotentialDPSto die
EnvimrunenrloWhithft Occurs

Despiteits ~1enntion toward
conservationaf.cosysterns,theServices
donorbelievetheAct provides
authorityto recognizeapotentialDPSas
~1gnf~cantonthebasisofthe
linportanceofits rolein theecosystem
Inwhichltoccurs.Inaddltion,kmay
beassumedthatmost,If nor all.
populadornplayrolesofsore.
significancein theenvironmentsto
whichtheyarenative,sothatthis
Importancemightnor afforda
meaningfulwayto differentiateamong
populations.On theotherhand,
populationscommonlydiffer hi thair
Importanceto theoi~erallwelfar,ofdi.
spectertheyrepresent.andit isthis
importancethatthepolicy attemptsto
reflectIntheconsiderationof
significance.
IntemadonalBoundariesarenot
AppropriateIn DeterminingTheta
PopuLationisDiscretein theDaft
Policy PoliticalBoundariesOtherThan
ThoseBetweenNationsmaybe
Appropriatein SomeCa~toDelimit
DPS’s

The Servicesrecoçdzethattheus.of
Internationalboundariesasameasureof
discretenessmayIntroduceanart1f~dal
andnon-bIologIcalelementtothe
recognitionofDPS’s.Nevertheless,ft
appearsto bereasonable(orrational
legislation.whichbarit~principal
effectsonanationalscale,torecognize
unitsdelimitedby in~siarioral
boundarieswhenthesecoincidewith
differencesin themanagement.stansi
orexploitationciaspecies.Recognition
ofinternationalboundariesIn thisway
Isalsoconsistentwithpracticeunder
theConventiononInternationalTrade
in EndangeredSpeciesof WUd Fauna
andFlora.whichIs implementedin the
United Statesby theAct. Recognitionof
otherpolitical boundaries,suchasSlate
lineswithin theUnitedStares.Would
appearto leadto therecognitionof



‘~ ~:ø~~rigisrer’ Vol. bI, No. ~b I Wednesday,i~ebruaxy7. 19gb I NOt5C~S

entitiesthatare primarily of
conservationinterestattheStareand
locallevel. andInappropriateasafocus
for a nationalprogram.TheServices
recognize.assuggestedinsome
comments,that infra-naaonalpolitical
boundariesoffer opportunitiesto
provide incentivesfor thefavorable
managementofspecies11 theywere
used as a basis for recognizingdiscrete
entities fordeiisdngor forexclusion
froma listing. Particularlywhen applied
tothedeliscthgorreclassificationof a
relativelywidespreadspeciesfor which
arecoveryprogramIs beingsuccessfully
carriedoutIn sameStares.recognition
ofStareboundarieswould offer
atoactivepossibilitLes.Neveithe1e&~the
Act providesno basisfor applying
differentstandardsfor deflatingthan
thoseadoptedfor listing. IftheServices
do notconsiderentitiesfor listing that
arenorprimarilyof conservation
Interestatanationallevel,theymust
alsorefrainfrom delisungor
reclassifyinguniti at thislevel.

CompleteReproductiveIsolationShould
beRequiredasa Prerequisiteto the
Recognitionofa DistinctPopulation
Segment

TheServicesdo notconsiderit
appropriateto requireabsolute
reproductiveisolationasaprerequisite

• to recognizingadistinctpopulation
segment.Thiswould bean

• impracticablystringentstindard,and
onethatwould not besatisfiedevenby
somerecognizedspeciesthatareknown
to sustaina low frequencyof
Interbreedingwithrelatedspecies.

TheServicesShouldEmphasize
Congress’Instructionto useTheir
Authority to DddressDPS’s ‘Sparlngly”

• TheServicesbelievethatapplication
of thepolicy fi-anieworkannouncedIn
thisdocumentwill leadto consistent
andsparingexerciseof theauthorityto
addressDPS’s,in accordwith
congressionallnstructian.

TheOccwrenceofaPopulation
Segment in an UnusualSetting Should
norbe UsedasEvidenceforits
S~gnLficance

TheServicescontinueto believethat
occurrenceIn anunusualecological
settingispotentiallyan Indicationthat
apopulationsegmentrepresentsa
significantresourceof thekind sought
to beconservedby theAct. manyactual
caseof a DPS recogfl2zedInpartonthis
basis,theServiceswill describein
detail thenatureof this significance
whenacceptinga petition or proposing
a rule.

TheAuthoritytoAddressDPS’sShould
beExtendedto PlantandInverreb,aee
Species

The Servicesrecognizethe
inconsistencyofallowing only
vertebratespeciestobeaddressedatthe
levelofDPS’s.andthe findings of the
NRCcommitteealsonotedthatsuch
recognitionwould beappropriatefor
otherspecies.Neverthele.ss.theAct Is
perfectlyclearandunambiguousIn
limiting thisautharity~Thispolicy
acknowledgesthespecificlimitations
imposed by the Act on thedefinitionof

TheServicesShouldStressUniqueness
andIrreplaceabilityofEcological
Functionsin RgnirJargDPS~

TheServicesconsidertheAct to be
directedatmaintenanceofspeciesand
populationsaselementsof natural
diversity.Consequently.the principal
significanceto beconsideredin a
potentialDPS will bethesignificanceto
theraxonto whichit belongs.The
respondentappearsto berecommending
that theServicesconsiderthe
significanceof apotentialDPStothe
communityorecosystemIn which it
occurs andthe likelihood of another
speciesfilling its niche Uft shouldbe
extirpatedfrom a particular portionof
i~range.TheseareImportant
considerationsin generalfor the
maintenanceofhealthyecosystems,and
theyoftencoincidewith conservation
programssupportedby theAct.
Nevertheless,theAct is notintendedto
establishacomprehensivebiodiversixy
conservationprogram.andIt would be
(.mproperfar the Servicescc recognizea
potentialDPSassignificantandafford
It theAct’s substarith’eprotections
solelyorprimarily onthesegrounds.

Congressdidnor IntendtoRequireThat
DPS’~sbeDiscrete.In a Similar Vezn.
ConFessdidnotRequireThata
PotentialDPS beSignificantto be
ConsideredUndertheAct

With regardto thediscreteness
standard,theServicesbelievethatlogic
demandsadistinctoopuladon
recognizedundertheAct be
circumscribedin somewaythat
distinguishesIt from other
representativesofits species.The
standardestablishedfor discretenessis
simply anattemptto allowanentity
givenDPSstatusundertheAct tobe
adequatelydefinedanddescribed.If
somelevelof discretenesswerenor
required.it is difficult toimaginehow
theAct couldbeeffectively
administeredor enforced.At thesame
dine,thestandardadopteddoesriot
requireabsoluteseparationofa DPS

from othermembersof its species.
becausethis canrarely bedemonstrated
In naturefor anypopulationof
organisms.Thestandardadoptedis
believedto allow entitiesrecognized
undertheAct to beidentifiedwithout
requiringanunreasonablyrigid testfor
distincmess.Therequirementthata
DPSbesignificantis Intendedto carry
outtheexpressedcongressionalintent
thatthisauthoritybeexercised
sparinglyaswell asto concentrate
conservationeffortsundertakenunder
theAct on avoidingImportantlossesof
genetic diversity.

A PopulationShould0niybeRequired
to be DiscreteorSignificant,but not
Both,to beRecognizedasaDistinct
PopulationSegment

Themeasuresof discretenessand
significanceservedecidedlydifferent
purposesin thepolicy, asexplained
above.TheServicesbelievethatboth
arenecessary(orapolicythatIs
workableandthatcarriesout
congressionalIntent.TheInterestsof
conservinggeneticdiversitywould not
bewell servedby effortsdirectedat
eitherwell-definedbutinsignificant
units or entitiesbelievedto be
significantbutaroundwhich
boundariescannotberecognized.

RequinngThata DPSbeDlsaete
PifectiveiyPreventsthe Lass of Sucha
Segment From Raszdhlnghra Gapin the
Dlsa~butionofaSpecies.EsswdallyIf
DistinctPopulationsareEntirely
Separate,theLossofOneHasLittle
Significance to the Others

l!the standardfordiscretenesswere
very rigid or absolute. this could very
well betrue. However,thestandard
adoptedallowsforsomelimited
interchangeamongpopulationsegments
consideredtobediscrete,sothatlossof
anInterstitialpopulationcouldw.ll
haveconsequencesforgeneflow and
demographicstabilityof aspeciesasa
whole.On theotherhand,notonly
populationsegmentswhoselosswould
producea gapinthe rangeofaspecies
canberecognizedassignificant,sothat
anearlyor completelyIsolated
populationsegmentcouldwell be
judgedsignificanton other groundsand
recognized as adistinctpopulation
segment.

TheSerdcesLackAuthoritytoAddress
DPSsof Subspecies

The Servicermaintainthat the
authorityccaddressDPS’sextendsto
speciesIn whichsubspeciesare
recognized.sinceanythingincludedIn
theraxonof lowerrankis alsoincluded
in thehigherrankingtaxon.
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Thefollowingprincipleswill guide
theServices’ listing. deilstingand
reclassiflcanonofDPS’sofvertebrate
species.Any proposedor final rule
affectingstatusdeterminationfor aDPS
would clearlyanalyzetheactionin light
of theseguidingprinciples.
Policy

ThreeelementsareconsideredIn a
decisionregardingthestatusof a
possibleDPSasendangeredor
threatenedundertheAct. Theseate
appliedsimilarly for additionto thelists
of endangeredandthreatenedwildlife
andplants,reclassification,andremoval
from thelIsrs

1.DIscretenessofthepopulation
segmentin relationto theremainderof
thespeciestowhich It belonp

2.Thesignificanceof thepopulation
segmentto thespeciesto whiehIL
belongs:and

3.Thepopulationsegment’s
conservationstatusIn relationtothe
Act’sstandardsfor listing (Le.. Is the
populationsegment.when~eacedasIf
Itwereaspecies,endangeredor
th~tened7~

Discreteness:A populationsegmentof
avertebratespeciesmay beconsidered
discreteif it satisfieseitheroneof the
followingconditions

1. Ic is markedlyseparatedfrom other
populationsof thesametexanis a
consequenceof physicaLphysiological.
ecological,orbehavioralfacm
Quantitativemeasuresofgeneticor
morphologicaldlscorith’iuity may
provideevidenceofthisseparation.

2.It isdelimitedby international
governznentalboundarieswithin which
dlfference.sin controlofexploitation.
managementofhabitat,conservation
status,orregulatorymechanismse,dst
thataresignificantin light of secnon
4(a)(1)(D)of theAct.

Significance:If apopulationsegment
is.considereddiscreteunderoneor
moreof theaboveconditions,its
biologicalandecologicalsignificance
will thenbeconsideredIn light of
Congressionalguidance(seeSenate
Report151.96thCongress,1stSession)
that theauthorityto list DPS’sbeused

• • sparingly”while encouraging
theconservationof geneticdiversity,In
carryingoutthisexamination,the
Serviceswill consideravailable

scientificevidenceof thediscrete
populationsegmentsimportanceto the
taxonto which it belongs.This
considerationmay include,butIs not
limited to. thefollowing~

1. Persistenceof thediscrete
populationsegmentinanecological
settingunusualoruniquefor thetexan.

2.Evidencethatlossatthediscrete
populationsegmentwouldresultIn a
significantgapin therangeotatexen.

3. Evidencethatthediscrete
populationsegmentrepresentatheonly
survivingnaturaloccurrenceofataxon
that maybemoreabundantelsewhereas
anintroducedpopulationoutsideits
historic range.or

4.Evidencethatthediscrete
populationsegmentdlffer~markedly
from otherpopulationsof thespeciesin
Its geneticcharactsris~.

Becauseprecisecircumstancesare
likely to varyconsiderablyfromcaseto
case.ft is notpossibleto describe
prospectivelyall theclassesof
Informationthatmightbearon the
biologicalandecologicalirnportanceof
a discretepopulationsegment.

Status:Ltapopulationsegmentis
discreteandsignificant(i.e.,it Isa
distinctpopulationsegment)itS
evaluationfor endangeredor threatened
statuswill bebasedon theAct’s
definitionsof thosetermsandareview
of thefactorsenumeratedinsection
4(a). It maybeappropriateto assign
differentci ssiflcarlcrtsto different
DPS’sof thesamevertebratetexan.
Relationshipto OtherActfvities

TheFishandWildlife Service’s
ListingandRecoveryPriority
GuIdelines(48 FR43098;September 21,
1983)generallyaffordDPS’s thesame
considerationassubspecies,butwhena
subspeciesandaDPShavetheseine
numencalpriority, thesubspecies
receiveshigherpriority for listing. The
Serviceswill continueto generally
accordsubspecieshigherpriority than
DPSs.

Aziy DPSof a vertebratetaxon that
waslistedpriortoimplementationof
this policywill bereevaluatedon a
case.by-casebasisas reconmiendadons
aremad.to change thelisting statusfor
thatdistinctpopulationsegment.The
appropriateapplicationof thepolicy
will alsobe consideredin the5-year

reviewsofthe status oflistedspecies

requiredby se~on4(c)(2)of the Act.

EffectsofPolicy

Thisguidestheevaluationofdistinct
vertebratepopulationsegmentsfor the
purposesoflisthig, delisting.and
reclassifyingundertheAct. Theonly
directeffectof thepolicy isto acceptor
rejectpopulationsegmentsfor these
purposes.More uniformueaonenzof
DPS’Swill allow theServices,various
othergovernmentagencies1private
Individualsandorganizations,andother
interestedorconcernedpartiesto better
Judgeandconcenttacetheirefforts
towardtheconservationofbiological
resour~atriskof extinction.

Listing, delisting.orreclassli~4ng
distinctvertebratepopulationsegments
mayallow theServicesto protectand
conservespeciesandtheecosystems
uponwhich they dependbeforelarge-
scaledecline occurs that wculd
necessitatelisting aspeciesor
subspeciesthroughoutIts entirerange.
Thismayallowprotectionandrecovery
of decliningorganismsIn amoretimely
andlesscostlymaimer,andona smaller
scalethanthemorecostlyandextensive
efforis that zrdghtbeneededtorecover
anentirespeciesorsubspecies.The
Services’ability toaddresslocalissues
(withouttheneedto list, recover,and
consultrangewide)will resultin amore
effectiveprogram.

Author/Ed1~lbseditorsatthis policy
ateDr.JelmI. PayofthePith andWU&lfe
Savior’sDivision o(EndangeredSpedes.
452ARLSQ. Washington,DC 20240(7031
358-2105)andManaNaminackofthe
NationalMaxineFisheriesSavior’s
EndangeredSpeciesDIvision.1335leat-Wes
Highwrj, SilverSpring.Maryland20910
(3011T13-7.322).

Authority Theauthoritytot thisa~onis
theEndangeredSpeciesAet at1973,on
~ded (I6tLS.C.1531 .ta.q.).
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